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WUKM 

(Try pel a ludcns) 

D,V PKOF. A. L. HERRFR.e, Chief of the Co,n,„Mon of AsnculU,ral Peea.itolos,. 

Mexico. 

This worm has been the object of long work tending to its destruc- 
lon, said work being begun during the year DhlO. ,vhen was eslab- 
idied the Commission of Agrienltural Parasitology, in the City of 
■ Kico which was especially intrusted with the work of combiitinc- 
1' ^ (be alarm among the Mexican ora, me g, -ewers was the 
M lt 0 the promulgation in California of a law whereby was for- 
1 a he miportatiou of the Mexican orange, without any distinc- 

: ^"PPOsition that eyerv 

of t 'r"’" "’p ''’‘I’nmdipas, and other state's 

< Mexican Repnhlie. also contained the germ of a dangerous 

of Mo-i. '"Hi studies of the Commission 

exists iias lH>on demonstrated that this pest 

• } m ,ie tropieal parts of ^texioo. particiilarlv in the states 

"" “■ '••"''I- -I-. * 

^ t hards are m full prodnetion. 

s 't was considered or thought that the pest was easy to be fought 
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and controlled, and that really it would present no danger in a cold or 
temperate country, the ilexican government invited Mr. J. Isaac, sec. 
retary of the Board of Horticulture of California, to come to Mexico 
during the month of March, 1905, and we accompanied him on several 
of his excursions. Afterwards, Mr. Isaac published a very impoi'tant 
report (California State Horticultural Commission: Report of the 
Commissioner Appointed to Investigate the Prevalence of Trypeta 
ludens in Mexico. Districts Affected by the Orange Worm. 
ture. Habits and Extension of the Pest. Methods Adopted for Its 
Control. Danger to be Apprehended from its Introduction, Etc 
Sacramento, 1905, p. 1-48; Plates and Maps.) 

The methods adopted to control this pest have been, lately, the siA 
ject of a report presented to this commission hy Mr. AV. W. Progsatt. 
commissioned by the British government to study the pests of tlie 
fruits, and who was in Alexico. coming from Australia, during the 
month of November of the present year. He visited Yautepec. rhe 
center «of the pest and also of the work of the Corn mission of .Vgri- 
eultural Parasitology. According to Air. Froggatt, the control work, 
coiiduetcd by this Commission, has been efficacious and within one or 
two years the pest will practically he of no moment. 

It must be observed that every orange leaving Yautepec for Mexico 
or other parts, is carefully examined by skillful pei’sons. well ac- 
quainted with the matter, and they confiscate every Huit liaving 
spots due to the sting of the ovipositor of the dy, or bearing any 
other .sign of being attacked by worms. The examination is con- 
ducted at the railroad station or in the orchards. Thus is ci’oatly 
lessened the danger of the woinns infesting the orchards id' other 
countries, provided the shipments come from Yautepec and imt tVoiii 
other warm parts of Alexieo. 

In any case, however, the danger of infestation by this pest is 
rather prol)lematical, since, according to my own observations, tlio lly 
remains completely inactive during the cold days; it is an iTistvt of 
the tropics, and to bo able to live and multiply it reijuires a nieiliiun 
temperature of at least 21 degrees. Once, it made a sporadie ni'poiir- 
ance in the temperate climate of Guanajuato in but one orclianl. It 
lasted one year and was controlled. The following year a few Ilia’s 
appeared, but were not given time to multi[)Iy, l)eing attacked Ip’ the 
same means. Since then, Mr. Dnges thinks the jiest has ne\t'r Ih'i^h 
seen any more. The same occurred in Zaeatlan, in the State af 
Puebla. The flies were seen one year on pears but have not inaik 
any further appearance. 

Lately the pest was thought to infest also the Mamey 
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Means of control.-For the last seven years the pest has been com- 
bated, m Tautepee, by burning or burying the fallen fruit from the 
trees and cleaning of the orchards; the old wooden and thornv fences 
are replaced by wire fences; the orchards are carefullv cultivated 
and the intercalar crops of sugar cane, “jicama,” (Dohehos) etc 
have been suppressed. One of the means that have been tried durini^ 
these last months consists m injecting in the fallen fruits some ■'aso’- 
hne or benzine, thus avoiding the transportation of heaw loads of 
oranges to the incinerating furnaces or bundng ditches ‘ These in 
jections are performed by a workman who' perforates the faUen 
orange.s not yet rotten with a nail or any pointed tool, in but one 
place, so that he hole thus formed be of about the same diameter 
as a large pencil: then lie s<|ueczes the fruit in order to extract a lai-e 
ainoiint of its juice, and another man gives him an ear-svrinac filled 
u-itli gaso me or benzine, which is injected in a sufficient c^iantitv 
that is. all that may be contained inside of each orange. 

The cost of this treatment is, approximatelv. from 1.5 to '^0 dollars 
.Ve.xic-aii nioney. for every 10,000 fruits. I think that this amount’ 
could easily be reduced if an automatic injector were used which is 
not necessary for the present. Aecordin,g to practical informations 
from the agents of the commission, a workman may inject 250 oramms 
an hour, and therefore six workmen at work for ei<zht hours a dav 
will inject 12,000 oi^nges. The larvm do not perish immed.ativ 
but they fall into lethargy under the effects of tlie vapors from the 
lenzme. which slowly spread through the imlp of the orange and thus 
impede the exit of the larv® already fully developed and ready to 
bniT themselves,' 

Parasites.-Since 1907 I have tried, very earnestly, to find the para- 

ilM winch might help in the destruction of the fli-. it first was 

.severed the Crat.spila rum.n.la, a .species of wasp 

"''■I' lays Its eggs on the larvm, through tlie skin of the m.avas 

2 'f itMn-ipositor is very short and could 

be h eeUn t f ® “ot 

d and besides is very scarce in Yautepee. 

"ir’uL'^r'f center of great importance, the 

bu‘t ti ere 

_!’'® groves in that place. With great care did I 

7r "■'■‘b 

tlveii ver.v little resypr' ‘ " '"'"‘e at Yautepee so far have 
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look for the parasites on the fruit fallen under the trees; I found 
many articulates, which were classified by specialists of the Washing, 
ton Bureau and they are the following ones : 

A larva of Elateridaef belonging to Melanotus or some allied geiiiiti, 
As far as known, the larvae of this genus live underground on the 
roots of various plants. 

Stelidofa geminata, Epuraea lahilis. Both belong to the family 
Nitidulidae, or sap beetles, and are known to feed on decaying fmit 
and similar substances. 

A Staphylinid beetle of the genus Osorius, the species being in 
all probability undescribed. This is certainly not injurious to fruit^ 
the species of this genus living in the ground. 

Larva of Anadrepha (Trijpeta) ludens Loew. 

A Cnreulionid larva, probably belonging to the genus Cgnoimh 
ehis. 

Species of this genus attack and injure healthy fruit, and an effort 
should be made, therefore, to breed the perfect beetle. This iiuoct. 
however. Avas never found any more as injuring the fruit. 

A Carabid larva belonging to the subfamily Lehiinae. The larv:? 
cff tins subfamily of Carahidac are predaceous. 

Proctotrgpcs n. sp. Parasitic in larva of some insect. 

A Staphylinid of the genus Homaloia. The species of this ami 
allied geneiu are certainly not injurious to the fruit. 

A Coleopterous larva. {Dermesiidael) 

Aphjtraefa n, sp. Probal»ly ]>arHsitic on Anasircpha or else on 
some Dipterous scavenger. 

I have not tried to cultivate in vitro, the rro(‘(ofrypcs or the Aphd" 
raetd. because they seem to me of very little efficacy, even Avheii 
they have the best climatic conditions, and moreover they are very 
scarce, and therefore the plague is causing great damages in tlic 
Cuernavaca fruit, wliere the orchardists are still more iuditferent 
than at Yautepec. and do not ])ay any attention to the destniotioc 
of the fallen fruit. 

I have made up my mind to keep up during the year the si mb ot 
the para.sites of Trgprta ludens, at the various stations, Neithci' diJ 
IMr. P'roggatt find, at Yautepec. any important parasite of the 
wurm, and as to the parasites recommended by Compere, and \diidt 
he claims to have discovered in Brazil, they have been useless, irvord- 
ing to the information of Mr. Froggatt and Mr. Louiisbury, 

As to the Hexatneroecra brasiliendSf advocated by Von Iheriiig. thus 
far it is not known whether it is efficacious. 



June, ’08] 


JOURNAL OF ECONOMIC ENTOMOLOGY 


173 


To cone ude, I will say that the danger of infection of the United 
Slates orchards does not appear to me as formidable as it has been 
olaimed to be, owing to the difference in the climate, since it is a ques- 
tion of a tropical insect, and besides, though for the last n rears 
a-orm infested oranges have been introduced into the United States 
yet It IS not known that the pest has appeared in any Florida or 
California orchard. Since 1884, the orange worm has b'ecn imported 
with the fruits proceeding from Mexico, and sold at Xew Orleans 
(Rile.v “Insect Life,” t. I, p. 45), a seaport which is not far awav 
from the i^londa orange groves. 

Places in Mexico where oranges are produced abundantly and 
are not infested by the Trypeta ludens.-Sonora. Aguascalimites, 
fh.liiiahua, Cohraa, Jalisco, Nuevo Leon. San Luis Potosi, Zacatecas 
Hast particularly, the orange from Autlan. Giiarachita, Rio Verde 
is never affected by the worm. It is but just, therefore that not all 
of the oranges from Mexico be prohibited, re.jected or sub.iected to 
examination. The Sonora and Jalisco fruit is exteiisivelv exported 

to the United States and this fruit is never wormy. 

.Uexieo, December 7. 1907. 
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A NEW ROOT PEST OF THE VINE IN CALIFORNIA 

By H. J. Quayle, Berkelcu, Col. 

In 1883 Matthew Cooke in his book, “Injurious Insects of the Or 
chard and Vineyard,” gave an account of an insect attacking the 
grape vine m California which he called the Imported Grape Plea 
beetle (Adoxus vitis). He confused this insect with the true flea 
beetle, and thi^ mistake has enntmued in the accounts of the insect 
that have appeared m the literature of the state ever since 

It is now known that this insect is closely related to the’»rape root 
worm (Fidia vihcida Walsh) of the eastern states and is impronerlv 
called a flea beetle. The life history, as it has been worked out diirini 
the past season, is briefly as follows: The beetles appear in Mav 
and June, when they feed on the growing parts of the vine above 
ground, including the leaves, tender shoots, petioles, pedicels and 
even the berry itself. i ' 

The eggs are laid in clusters of four or five to fifteen or twentv 
on the stump of the vine beneath two or three layers of the old bark 
From eight to twelve days are required for hatching and the vonna 
larvic make their way to the roots, where they feed until the vine 
becomes dormant. By September some are about full <rrown while 
others are hut half grown. These latter resume feeding in the fol 
loivnig spnng. Pupation occurs within from four to eight inches 
of the surface of the ground during the latter half of April The 

pupal stage lasts two weeks and tlie beetle.s begin emerging about 
May first. " 

Two forms of the beetle occur in about equal numbers in the stah> 
one bemg wholly black, while the other has the elytra, tilmn and basal 
ha t of the antenmn brown. These are known as Adaxus vith and 
obscuns. but tliey are undoubtedly simph- two forms of fh» 
same species, since tliey are alway.s found together and breed ir:'- 

ti^scnniinately. 

"'aV' ' tl’P in France and speei- 

. loeeiu'd from tliere are identical with tlie brown form occurring 

V, specimens were sent me liy Professor Valerv Mavet 

whir ri 

prairies"' "nirshv 
in as it is known 

ohnin, ■ '' species, while what has been called 
from pV” nppenrs to be .simply a form of viiis. Specimens 

^*«ce and California have been su limit ted to ^Ir. A. E. 
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Schwarz of the Bureau of Entomology for determination, but hi, 
report has not been received at the present writing. 

This insect has been known to occur in California for a good main- 
years and its economic status has been based entirely on its leaf, 
feeding habits. This above ground injury to the vine, while it has 
been very great in some cases, is really unimportant as compared 
with the more serious and permanent injury to the roots. In soine 
vineyards the crop has been reduced a third or a half and in one 
instance that came under our observation this year, two or three 
acres of vines were dug up on account of the injury to the roots hv 
the larva^ of this insect. 


APHIS GOSSYPII GLOV., AND ITS ALLIES— MEDICA- 
GINIS KOCH, RUMICIS LINN., FORBESI WEED, 
OENOTHERIAE OEST., AND CARBO- 
COLOR GILL. 

By C. P. Gillette, I Fort Col. 

^ In my study of the Aphid ida of Colorado I have become convinred 
that there is still considerable confusion in the literature treatiiui of 
the species having a close resemblance to Aphis gossypii Glover. I do 
not pretend to be able to straighten out all the crooked places, but li..pe 
to be able to offer observations and conclusions that will help to 
that end. 

For several years past Aphis gossypii has done more harm thiinjill 
other insect pests together to the cantcloupe and melon vines gmun 
in the Arkansas Valley in this state. In accord with the ohsorvatiniis 
made liy several other writers, the first appearance of the li(a> upon tlie 
vines takes place when the latter are just nicely beginning to run. hut 
they seldom attract much attention until tlic vines are two fvt or 
more in length. Once upon tln^ vines, the lice increase with m’eat 
rapidity. In our breeding cages iMr. Bragg lias repeatedly rearod 
new-born lice to tlie reproductive stage in eight days, and a roiiiiuon 
number of births per day has b<>en from six to twelve. As a ro^^ult 
the enemies,— parasites, ladybei>tles and syrphus dies, finding an un- 
stinted supply of food, also multiply rapidly and by about tlio sno'ijd 
week of July often cause flu* lice to rapidly decreas(; in munht'rs and 
so save a large pro])ortion of the melon eroj). The lice contimn* npnn 
the vines however to the time when killing frosts render (lie 

II wish especially to acknowledge the assistance of iMr. L. C. Bins- b 
accumulating the data for this paper. 
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uo longer of service as food. During July winged individuals become 
very scarce, but the winged lice soon appear in considerable numbers 
Slid continue throughout the year. 


Identification of Species 

Aphis gossypii Glover. 

Our observations upon this species continued for nearly a year be- 
fore we were able confidently to separate it and medkaginis Koch, 
from each other and from closely related forms. Some of the distin- 
guishing characteristics which later enabled us to do this are the 
following : 

In gossypii the black appearing apterous females arc really a very 
dark green; they nearly always have some light mottling upon the 
dorsum of the abdomen, due to the light colored embryos showing 
through, and these dark females are never highly polished. 

Fully mature apterous females have antennm and cornicles dis- 
tinctly longer than in medkaginisr ^ 

The larva3 of the first, second and third instars, especially of the 
winged form, nearly always show a distinct yellowish brown or pale 
salmon colored area upon the dorsal portion of the abdomen anterior 
to the cornicles and a conspicuous dark transverse band at the cor- 
nicles. 

There is nearly always much variety of color in both the young and 
the adult apterous individuals, some being very dark, to the naked 
eye appearing black, and others with intergrading shades passing to 
very light yellow or tan colored viviparous females. The ott'spring 
of tlicsc light individuals may be as dark as the darkest through their 
entire life. 


The pupie are beautifully tessellated over the dorsum of the abdo- 
men with silvery white. 

So far as onr observations have gone, go^xijpn has not been found 
colonized upon so large a range of food ]>lants as medkaginis. which 
■seems to be able to thrive up()n almost any green thing. 

Sexual forms and eggs we have been unable to find. 


Aphis medkaginis Kooh. 

Iho fully adult apterous viviparous females of this species we have 
found without exception . dee{) black and highly polished. They 
shim- like glass beads among the other lice of the colonies and may he 
few in number or entirely absent. 


^'Care must be taken not to mistake immature individuals, just before the 
3. t tiiult, for the fully mature form; they may be fully as larse but they 
nave y^ry much shorter cornicles and antenufo. 
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The pupffi, while miich resembling those of gossypii, do not have the 
tessellated dorsal spots so silvery white. 

The young larval forms do not have the characteristic yellowish 
brown color of gossypii upon the dorsum of the abdomen nor the 
green transverse band, and there is not the range of light and dark 
forms among the apterous lice found in the colonies. 

The tibiie and basal lialf of the antennae are more conspicuously 
whitish than in allied species. 

This species has been specially partial to white sweet clover and 
Glycerrliiza lepidota here, two plants upon which we have never taken 
any of the allied species. 

Sexual forms and eggs Ave have not been able to find. 

Aphis rumicis Koch. 

It seems almost certain that several writers, including Oestlund in 
his description,''' have reported mcdicaginis as rumicis. I do not think 
that the ritniieis of Linnanis has comr under onr observation, unless; 
possibly, it proves to be the same as carbocoJor Gill. 

Aphis carhocolor Gill. 

fhis louse is someAvhat larger and more robust than medicagim^ 
the adult apterous individuals are all deep dull sooty black, never 
polished, and it passes into the sexual forms in the fall, the females 
of which deposit eggs in great numbers about the crowns and basi^s of 
the leaves and stems of species of Rumex, especially the yellow dock. 
The cornicles are decidedly shorter and weaker than in gossypH or 
medicaginis. 'Winged viviparous females are sliining l)lack upon both 
thorax and abdomen. The seventh antennal joint and the antvima 
as a Avhole are longer than in mcdicaginis. 

Aphis ocnolheria Oe.st. 

This louse has been considered a synonym of gossypii by Sanlxu-n, 
which is probably a mistake as this is a green louse, occurring iiptiii 
the primrose only, so far as Ave have observed, and never having the 
black apterous females of medicaginis nor the variety of colors ox- 
hibited by gossypii. It is possible that Prof. Sanborn had tnio 
gossypii from Oenothera and that he had not seen true oenofh(yi(('> 
which is a very common species in Colorado and quite distinct fn>ni 
gossypii. 

Aphis forhesi 'Weed. 

I Avould not include this .species as belonging to the gossypii group 
were it not for the fact that it ha.s been confused Avitli Aphis gossyph 

'■Bill], 4, Synopsis of the Aptiidi<I{T* »jf Minn, j). 01, 
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in . few mstances. Prof. Sanderson^ has already reeogni^d it as a 
good species, We have not taken this louse in Colorado but speci- 
mens that were sent me by Mr. J. J. Davis, State University Urbana 
Illinois, have been examined and prove to be easily distinguishable 
from any of the other species mentioned in this paper In about 
tlirce fourths of the examples examined, all of which were apterous 
females, the third and fourth joints of the antenna were united in one 
with no signs of a dividing suture. Dr, Weed in his description of 
this species describes it as having six-jointed antenme In the speci 
mens having joints 3 and 4 separate, joint 3 but slightlv exceed 
,,oint 4, and the two .pints together made one sub-equal in length with 
,|Oinf 1 .^ In yossypii joint 3 alone is always longer than joint 7 A 
forhesi is also smaller and is a root feeder. 

Influence of Host Plant upon Aphid Characteristics 

An impression seems to be more or less prevalent that a species of 
plant louse may vary much in structure and general appearance de 

pending upon the plant upon which it lives and draws its nourish- 
ment. 

In all our experience transferring Hoe from one food plant to an- 
other and observing them upon widely varying plants in a state of 
nature or in hot-houses, we have never had any reason to think that a 
species is perceptibly changed in appearance because of a eh8n*m of 
ood plant. I am aware that there are migrating forms that are dif- 
ferent in appearance from their immediate ancestors and that thev 
may go to a different food plant, but in such eases the change came 
e ore migration or was “predestined” to appear in the first '^genera- 
. 0.1 after migration. For example, the stem mother of norodon 
huml, lyoon the plum is quite different from the migrant that <.oes 
back- lo the hopH hut the change came before deserting the plum The 
oviparous female in the fall, which is the product o^f the rctui-n mi- 
grant from the hop, is very different from the migrant, but not at 
al- becanse of its change in diet. It is the sexual female form of the 
pwies and what it develops into was determined in every ease before 
10 parent left the liop. Such changes as these, coincident with a 
cnin'r'" bistories of plant lice, can be diipli- 

hos,' r^"' I"”? "’here there is not a change of 

P out. As familiar illustrations recall the remarkable variations 

49, Dej. Agr. Sta. 

viviparous females upon the plum can be 
d from the viviparous feimiles upon the hop. 
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in the fo^s of Phylloxera vasfatnx, which remains throughout life 
upon the grape, and of ScMzoneura lanigera, remaining upon the ap, 
pie, or of Schizoneura americana, without leaving the elm. 

Do Aphis gossypii and medicaginis Lay Eggs? 

i\Ir. Pcrgande mentions two instances where he thinks he may have 
discovered eggs of gossypii, but from his written statements it seems 
that he has not seen the sexual forms, and the probability of the 
found being the eggs of gossypii does not appear to be very strong. 
For two years we have followed these lice closely without ever fimlini? 
sexual forms or eggs at any time of the year. During 1906- ’07 both 
these liee were followed all winter upon out-of-door plants by Mr. 
Bragg, and the present ^vinter they have been followed into December, 
past several zero nights, and they are still in fine condition, but no 
males or oviparous females or eggs have been di.seovered. T would 
not dare exfjress the opinion that sexual forms never appear in these 
species. Init so far as our observations go. it seems very doubtful about 
their occurring in Colorado. We shall continue to search carefully 
for them. 

• Food Plants 

As mentioned above, ve liave seen Aphis oenoiherkE upon tiie prim- 
roses only, and A. carbocolor has been taken by us upon no plants mn- 
side of the genus Eumex. 

Aphis gossypii wo have taken colonized from the cotton plant, eau- 
teloupe, mnsknieloii, walermelon. cucumber, winter squash, pnm|)kiii. 
the native wild gourd {Cucurhita foctidissiina) , Sliepherd*s jmrse 
{Bursa B-pasloris) (which is its favorite plant upon which to spmd 
the winter in Colorado), iron weed {''Ainhrosia trifida). mare's tail 
C^Erigeron canadensis) , Rionex sp. Ponvolvulus sp., Lepidium cii'- 
ginicum, ^'Taraxkum dcns-lconis, ^'Asclrpias sp., and in tlie summer 
upon the leave.s of buckthorn (Bifamnus ratharfica) and Cn/alpn 
spcciosa. We have never found il upon strawberry or {lurslaiie. 
thou,gh looked forVnnch upon the.se plants. Many of the otlnu’ plants 
that htive been named as the hosts for this species, and wliivh have 
come under our observation in Colorado, we have found infested by 
colonies of Aphis medicaginis. I do not mean to say that T thiak the 
records that have been given for gossypii on these plants am iimoricet, 
hut simply state the results of our observations in Colorado. 

The plants upon which we have obsi' rvod Aphis medicaginis rstab- 
lished and colonized are: White swetd clover, yellow sweet clever, 

<'■ Found on one plant only. 
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rod clover, white clover, alfalfa, several species of native locos and 
lupines, wax beans, black locust, licorice [Glycerrhiza lepi^ota), ap- 
ple, pear, plum, soft maple, boxelder, shepherd’s purse (apparently 
its favorite over winter plant here), Lepidimn virginmim, Chenopo- 
diiou sp., Humex sp., Malvastrum coccincum, primrose {Anogra alhi- 
caidis). Tansy mustard {Sophia sp.), dandelion and lawn grass 
(Poasp.). 


THE CATALPA BUD MAGGOT 

By H. A. Gossard, Wooster. Ohio 

For several years the tender growing twigs of eatalpa have been 
attacked by insect larvae, causing the twigs to become slightly swollen 
and to blacken and wilt at the terminal end. This trouble was so 
pronounced and excited so much complaint among the eatalpa grow- 
ers in various sections of Ohio, that the questions relating to iUverc 
referred to Mr. J. S. Houser for special investigation. ^ 

From an investigation made in the spring of 1907 of all the twig's 
on 15 three-year-old trees growing at Wooster, 49 per cent of them 
were found to have been damaged by this pest. Mr. Houser’s dcscrin- 
tion of the injury is as follows : 

“The tender growing twigs of eatalpa are attacked by maggots, 
eansiiig the twig to become slightly swollen and to blacken aTtlie 
point of injury. This occurs usually about three or four iiiehes below 
the ti]) during the early part of the season, and at a lesser distance 
down later un when the twig is growing less rapidly. 1’he twig above 
the injury dies. Following the death of tlie tip in early summer, the 
next node belo^v develops one or more tijis and frequently a cluster 
of leaves, giving tlie twig a bushy growtli (Plate F ; following the 
later attacks the stem ajipears as in Plate '2. figure 1. The ultimate 
vesult after continued topping is a stunted, crooked, forked growth. 
(Plate 2. figure 2.') “ 

A liu'!;c .scries of infested twigrs were enclosed in breedinsr jars, the 
emiincs bein,!,' sunk into moist earth. The speeiniejis were eolleeted 
at van.ius periods of the urowiiif: .season and throii^di two summers, 
llwiisrh if seemed cpiite oertain fiauii some larvm found in the affected 
U'tiiiiinils^that a Cecidomyid would i)e obtained, it was not until the 
second suiumer that a midge was reared th.at seemed to agree with the 
U'sciiption of C'ecidomijia catalixr, hitherto recorded as infesting the 
and destroying the .seed.s of eatalpa. The few specimens ob- 

bctl ' and Dr. Felt, and while 

agreed that the specimens are near V. cafoljMt. they reserve 
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final decision until the specimens can be compared with Comstock ’a 
types. • 

Quite often, instead of midges, chalcids would appear in the cages. 
Mr. Crawford of the Bureau of Entomology pronounces these insects 
to be of a new species, belonging in a new genus, and he proposes to 
describe the species as Zatropis catalpce. Whether the chalcids were 
present in the catalp® shoots as parasites on the midge larvae,, or 
whether, like the wheat-joint worm and a few other members of the 
family, they are primarily injurious to vegetation, I cannot at pres- 
ent state. It is not impossible that the midges work on the tender 
leaves at the terminal end of the twigs, and that the chalcids insert 
their eggs in the soft wood lower down. Several specimens of the 
chalcid were obtained this season, all issuing between the middle of 
July and the middle of August. The three midges obtained emeiyed 
August 7, August 8 and September 3. respeetively. 


THE CALIFORNIA LIFE HISTORY OF THE GRAPE 
LEAF-HOPPER 

Typhlocyha comes Say 
By H. J. Quayle, Berkelejj, Col 

Climate is a well-known factor in influencing the life history of 
insects, and so in California most, if not all. of our insects of ecoiioraic 
importanec have some points in their life-liistoiy that differ from those 
of the same .species in the eastern states, rsually this difference is m 
the number of broods or length of the period of development, and less 
often a distinct variance in habits. 

The grape leaf-hopper in (’alifornia over-winters as an adult insect, 
feeding on a wide range of food plants during the warmer days; or 
remaining more or less dormant in hunches of leaves in the vineyard 
or low doum in the dense vegetation of the bordering roadsides and 
fences during the cold or wet weather. As soon as the foliage appears 
on the vine in the spring they leave their varied winter foofl-phints 
and attack the grape exclusively. After feeding for about three weeks 
on the vine, pairing begins and eg^s will be deposited one week later. 
This will be about ^lay 1st in the lower Sacramento and Sa,n .joatpim 
valleys. Records were kept on twenty eggs from different hopf)ers 
and they required from .seventeen to twenty days for incubation. 
Nymphs hatching from these eggs require on an average eighteen dnys 
to go through their five nymphal stages. The duration of each ot tlF 
stages, summarized from observations on al)out fifty hoppers, is as 
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follows; First stage, four days; second stage, two days; third stage 
three days ; fourth stage, four days, and fifth stage, five days Total’ 
eighteen days. ’ 

The same insect in New York, as has been determined bv Sliin^er 
land, requires from thirty to thirty-three days for its nymphal devel- 
opment. There is then a difference of two weeks in the time of devel- 
oinnent of the grape leaf-hopper in New York and that of the same 
insect in California. This differeiiee is generally attributed to cli 
mate, although there is little diffierbnee between the climate of upper 
San Joaquin Valley in California in June and July and that of New 
Vofk in the same months. 

During the last week in June the hoppers, arising from the eo-c.s of 
(he over-wintering hoppers laid in May. begin egg laving, which is 
coiitiiHH'd through July and a part of August. The incubalion period 
WHS noted for a hundred or more eggs and they all hatched in from 
eioht to twelve days. This is a shorter period than was required for 
the eggs to hatch in .May from the over-wintering insects, and may he 
due to the difference in temperature. 

number of hoppers were confined in indii idual breediim cages on 
the leaves of the grape, and the number of eggs laid varied from”fortv 
to one hundred and twenty-one. distributed over a period of froin 
three to seven weeks. 

Hoppers hatching from these remain on the vine until the 
leaves fall, when they attack their winter food plants, which include a 
large number of plants that may be growing in the vineyard or 
vicinity. These attack the vine in the spring, begin egg layin.v in 
May, and die off in July, making the length of the life cvele approxi- 
mately one year. The spring brood hatching in May livls until about 
August or September, thus completing the life c\-cle in three or four 
months. There are thus two broods of the grape leaf-hopper in Cah- 

orma ami, at least during the past year, there was no indication of a 
third brood. 


NOTES OF THE SEASON 

By H. A. Goss;ari>, iroo,s^(’r. Ohio 


'veather condition that seems 
perceptible effect on the development of Sail Jose scale, 
a cli 19 the mercury rose to 6S^> at AVooster. and the following 

''"'•'ug the next 
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March 19. 68° ; 20, 67° ; 21, 67° ; 22, 82° ; 23, 79° ; 24, 74° ; 25, 67^ 
26, 70° : 27, 68° ; 28, 67° ; 29, 77° ; 30, 67° ; 31, 46°. 

April 2, the mercury was down to 15°, and with the exception of 
seven nights, descended below freezing each night, until the 2St}i 
when a wanner period coiniiienced. However, the mercury dropini^] 
to the freezing point, or below it, nine nights in ^lay, the last frep 7 .ii]g 
record being on the 28th, Unfortimatel^L no direct observations were 
made which definitely proved this weather condition to have been 
adverse to the scale, but for some reason the scale has not been ven* 
much in evidence the past summer in many orchards that promised a 
year earlier to develop severe infestation in the normal course of 
events. Because of this phenomenon, I have not felt warranted m 
drawing conclusions regarding the effectiveness of one of the pro. 
prietary sprays which T undertook to test. Tlie most plausible ex. 
planation occurring to me to account for this condition, is to suppose 
that the extended warm period in iyiarch started the dormant scales 
into activity, and that the cold freezing weatlier of April, followiiiff 
this warn period, proved fatal to them. 

Some districts in Avhich the scale has been controlled for tlu’ce or 
four years with lime-sulphur spray, but were originally badly infested 
are now seriously attacked and threatened with destruction liy tlie 
bark borer. ScoJ(ifus\n(gnIosus. I saw one orchard of young tiws 
four or five years old which had never been vei'v scaly, that was boii!? 
badly attacked by these h(u-ers. which had migrated from a nivii'iiv 
apple orchard that had been destroyed by scale. This orchard sennerl 
a good illustration of this insect’s dis[)ositi()n to attack healthy uves 
when its numbers have outrun the su[)ply of available weakened ti-iYS 
A.s a trial application. T rcconunendod to several correspondents to 
boil a thick lime-sulphur wash, using 20 pounds of sulphur and 
pounds of lime, and add to each 50 gallons of tliis mixture 3 pounds of 
arsenate of lead (or 1 pound of paris grtM ii ) and 6 to 10 ponnds of 
fish-oil soap, Thi.s apfilicudioii was aj>plie<l to tlie trunks and huger 
limbs with a spra.v pump or hiaish. Some of the parti(^s who used it 
report seeming benefit, hut I have not yet liad an opportunity to imike 
personal inspection of n'snlts, and shall tmt feel warranted in driuviiig 
any eonelusions until the test is extended over several seasons, dm' 
orehardist painted the trunks and linilis of Ids tre(*s in (‘arl> s|>i‘iiii.' 
with Carhohii^um amidrius and the benefit against ■ liorers wjis 
apparent. I inspeeted the tre('s in early July and. aO^ oat date, no 
great ainount of injury to the trees from th(‘ application was piTcep- 
lihle, the eountcwlui lancing Ijenefits seeming to entirely outwadgh flio 
attending damage. 
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The spring opened very late, so that the first spraying for codling 
moth fell about the first of June in northern Ohio. This period va5 

T, “fri’ ' “■>« - oi .™ . 

orchard located about ten miles from the shore of Lake Erie n„d 
Imuee not damaged much by frost. One half of this orchard’ con 
sisted of Baldwins and the other half of Ben Davis. I te.sted the 
coarse, driving spray, as used in the western arid states, bv enlarging 
the orifices m Vermorel nozzles, and also used the medium cans for 
comparison. Three pounds of arsenate of lead were used in 50 sal 
loiism Bordeaux-the Bordeaux formula lieing 3 pounds of copper' 
sulphate and 6 pounds of lime. The trees averaged 20 feet, or more 
ill height, and had a corresponding spread of top. One plot was 
treated with one third pound of paris green to 50 gallons of Bordeaux 
About one gallon of soft home-made soap was added to each 50 Gallon, 
of .spray tor most of the plots. One plot had 2 pounds of copp“er snl' 
phate and 1 pound of iron sulphate instead of the regular Bordeaux 
fornuila. About 100 pounds pressure was maintained bi- tl5e pumn 
For the purpose of better directing the spray, two small pieces of 
three-fourths inch gaspipe. about 4 inches long, were threaded at each 
end. and after being bent about 2.5 or 30 degrees from the horizontal 
nne was attached to the end of eaeh rod by means of a »as eonpliiu'’ 
ami the nozzles were then attached to the bent pipes. The sprav was 
dnvetml doivnward and inward aiui was used until the trees dripped, 
ui t.ies 0 to -0 feet high, with corresponding spread of top from 
, to h gallons 0 spray were use.l. The second spraying was made 
aliont 10 days after the first, and in the same proportions, oulv the 
nipper sulphate was reduced to 2 |ioniids for ,50 gallons of sprav ' Xot 
imire than one half as mueh spray was used in this application a^ in 
the first spraying. The third spraying was given to part of the 
«'-lmr,l about the middle of duly. Arsenate of lead alone was nse.l 
or the -July application, the Bordeaux being omitted. Xot more than 
tliree nr four gallons of spray were used on the largest trees for this 
opp ic.dion. As the full results of the test will soon apimar as a 
^ o'li publication. I will not enter into further details, but state 
r niul ooneliisions. (Over fiOfi of the apples on trees spraved 
1 .1 times were fi^e from worms. A record was kept of the dropped 
•I I (s Iiinjer eerlain trees lieginniiig with the 30tli of Jnlv The fol 
l"'™giire lie of the figures: 

after lilooniiiig and again fen 

raiilclli of' T T ^ 

""til 

' . drops iiiaiked hy eiirciilio during the seuson. ('^: 
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sound apples picked for harvest, 4,477 ; wormy apples picked for liar- 
vest, 14; marked by cureulio at harv^est picking, 21. Thus 98.<>7^^ 
were untouched by either codling worm or cureulio ; 99.25% wei-e 
untouched by codling worm, and 99.69% were free from codling 
at harvest time. An unsprayed check tree, with a far better record 
than some others for sound fruit, yielded at the harvest 1,670 nonnil 
apples, 347 wormy ones, and 210 marked by cureulio. Some of Hig 
wormy apples were also marked by cureulio, which are not shown in 
this enumeration. Since the middle of July, this tree dropped 2'1\ 
sound apples, 339 wormy ones and 48 marked by cureulio. The si*ij. 
son’s yield, drops and harvest, gave 25.62% damaged by codling 
worm and cureulio combined; 19% by codling worm alone, a^d 
20.77% were wormy at picking time. 

I decided that ordinary Vermorel nozzles with medium caps ga\v 
the best spray at 100 pounds pressure, and that the little crooks whu- 
of decided advantage in directing the spray; that three sj)ray)tjijs 
gave better results than two; that the fii\st application just after 
blooming should be heavy t<i secure immunity from worm attack: that 
in cold, wet .seasons, such as the past spring, considerable russet iiie 
follows a heavy spi'aying; that less russeting occur.s on fruit sprjived 
when it is a week or ten days old than when it is younger; tliat rns- 
seting would probably be reduced by omitting Bordeaux from the 
first application, using instead arsimate of lead with lime added, hut 
this (piestion needs further basting: that an application for tho sirniid 
brood should be made by July loth, or earlier in northern Oliio; that 
soap, or other stioker.s. do not apprcciafrly enhance the valiu^ of th^e 
sprays when used on aj)[)lcs; that at Ica.st one pound of iron sulphate 
can replace one pound of coppor sulphate in a 3-6-50 Boialeaiix fnr- 
mula without injury to foliage or fruit, bul I have not yet dceidnl 
to whether this mixture is an impi’ovemeiit on the ordinary ]hirdi';]ii.v. 

The variegated cutworm, f^rridroma saucia, was puit<‘ dcstru'-tiw in 
some localities, and if conditions ai‘e not unfavorable for its dcvrlitp 
ment. it will proliably do a large amount of dainagi^ the couiiim yiuir. 
for it is veiy plentiful oviu’ all northern Oliio. It attraeted sjurial 
notice at Sandusky, when* it had attacluxl gardens, lawns and utvcii- 
house products. 

The radish inaggott. PajouujUi was not so <leslnie(i\v ;i> in 

some former years. T have not mad(‘ very satisfactory presircs^ 
against this pest, though I hav(\ through two seasons, tried nheiit ail 
the known remedies. i\fr. (leo. E. ITartung <if Sandusky, a luarket 
gardener, who has suffered much from the insect in former yea is. im- 
ports practically no injury this season, and believes his imiiiuniiy wiu 
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ecured by overhead irrigation, since his neighbors snifcred as in 
.ther years. i^Ir. Hartimg’s pipes are about 8 feet above the ground, 

;6 feet apart and the jets from the pipes are 4 feet apart, Tliis re- 
and the attendant benefits of irrigation, seem to make this treat- 
aeiit worthy of testing by large market gardeners. For the ordinary 
'itrlieu garden, the most satisfactory treatment tried by me, from the 
^.[ew-point of good, healthy radishes, reasonably free from maggots, 
a liberal application of tobacco dust every five or six days during 
lio ^rowing period, commencing as soon as the plants were through 
around. ■ 

The Hessian fiy has dropped so nearly out of sight that careful 
search must be made to find it at all. T have not observed the chinch 
] 3 U£' and only one or two correspondents have referred to it during 
the season. Tlie wheat joint-worm has also decreased in numbers, not 
Iwviuii' l:>cen the subjt'ct of one half as many infjuiries as were re- 
dtnvcd regarding it last year. 

Tlie grape-berry worm has decreased considerai)ly i]i the grape re- 
iiioii along the lakes, but has bef'oim^ more injurious in the interior 
sections where the small home vineyards are found. I repeated the 
experiments recorded in Circular 63, getting practically the same* 
results. ^Ve used a traction sprayer fitted with 10 nozzles and throw- 
iijir about 170 gallons of spray per acre. A double fipplieation with 
tlii.s machine — the Wallace — was very nearly (Ujual to thorough hand 
work A cheek row that was sprayed three times with Bordeaux, 
coutainiug uo poison, had 58% of the ))eiTies wormy and yielded 
mark'table fruit at the rate of 1.798 pounds per acre. Oue-half of 
; this olu'ck row was s{)i-ayed during the latter jiart of July by baud, 
ivith arsenate of lead in Bordeaux, with a resin soap sticker added, 
md tills half of the row had ^.9% of wormy berries and yielded mar- 
Ivotahle grapes at the rate of 5,608 pounds per acre. This plot had the 
lowest perc'uitagj' of wormy luoTies of any in the tests, but lost too 
iiimiy young giapes in the early- part of the season to e^iual in total 
liarcest some tlie plots that reeeivi'd (Uirlicr applications of j)oison. 
This j)h>t proved, however, that the late July spraying is the most im- 
portant of all and that the later ))roods of tlie worm must be killed 
or comparatively little heiielit will lie derived from the earlier appli- 
cations. Tips result is a repetition of the experience of last se:i.soii 
i'^SarditiT late spraying. A plot, hand-sprayed tliree times with Bor- 
deaux. arsenate of leml and resin soap .sticker, liad 3^T of wormy 
heri-ies and yielded at the rate of 6.(131 jioumls of marketable grape.s 
per aeiv. The graties of tliis plot had ton much spray adhering to 
llietii at harvest time, and it will he necessary to sacrifice sotne gi'apes 
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rather than to send them to market in this condition. A plot sprjived 
three times with the same ingredients, by the double machine plan 
had 4.47% of wormy berries and yielded 6,067 pounds of marketable 
grapes per acre. Three sprayings of Bordeaux, with arsenate of 
lead and resin soap added to the second and third applications, doubly 
machine plan, gave 4.8% wormy berries and harvested 8,864 pounds 
of marketable grapes per acre. The same ingredients applied at the 
same time as in the preceding ease, but with single machine instead of 
double machine application, gave 20.34% Avorniy berries and hau 
vested 8,465 pounds of marketable grapes per acre. 

The double machine applications, if made three times with soap 
stickers, gave almo.st as good results as hand sprayed plots and wore 
more presentable for market. It is quite conceivable, hoAvever. that 
if little rain were to fall in late summer, gra]>es treated in this M'av 
might carry too much spray to be presentable in appearance or safe 
to use ill large quantities at harvest time. One plot Avas treated with 
a Bordeaux made of 4%> pounds of copper sulphate, 3 pounds of iron 
sulphate and 6 pounds of lime, Avith 3 pounds of arsenate of lead added. 
This made a spray that had good sticking qualities and yet Avashed ntf 
.quite readily by rain. Thi’ce sprayings, double machine appliciitidii. 
Avith this mixture, gave 10.18% Avormy lierries and 5.760 poimd^^ oi' 
marketable grapes per acre. ' This treatment seemed quite satisfacttiry 
for the fruit, but threatened to eat the galvanizing from tin- iioD 
Avires supporting the Aune.s, thus shortening their durability by ]uore 
than half. Parasites are appearing freely over the infested viiif- 
yards and doubtless are contributing to the suppression of tlir wnm. 

The greenhouse Avhite d\' has l)eeome esiablislied in many irm-n- 
houses and we have a good many inquiries regarding the jirooi-ss of 
fumigation Avith hydrocyanic acid gas. • The fidl wdiAvonn was abun- 
dant last year, but has been much more numerous the present seasoi]. 
Park superintendents and many orchardists have been obliged to wfiee 
systematic Avarfare against it the past sntiimer. Tlie black walniit 
caterpillar. Out ana has been numerous for two scasim 

and many trees are threatened with destnietion by it, having 
completely defoliated for two years in snee(‘ssion. The wliifc-niiny 
tussock moth lia.s been extremely abundant in city parks and w;is (he 
subject of many irifjuiries. Pimpla inquisilar lias liecoipe miiitcn'ii? 
at Dayton, according to locjd observers, and the snpjiressioii cf tlio 
tus.sock worms is expeeted in that eity in a short tinifc The Ici'Oipin 
scale, FJulecanium nlqrofai-iriatinn, has been our most serious snib' lu* 
sect on maple trees for the past two seasons. The remedies iisiiiiH}' 
recommended for this scale— namely kerosene (onulsion and 
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sulphur wash m wintev-have not given very good results tvhere tried 
by the Station. 

• A rather extensive test against the peach borer was tried in a vonng 
orchard, but partially faded to yield results because of the scarcity 
ot l.o.jrs, even on the check trees, and of course full returns cannot 
be had until spring. I decided, however, that the use of building 
paper, or other protectors of like character around the trees for ! 
,,enod .sufficiently long to be of elfectual use in preventing e-davin^ 
was more undesirable than injniy by the borers, while various siickv 
a,ul poisonous mixtures were of questionable utility. .Moinidiu- with 
cai'tli seemed among the best remedies, but liy all odds the most' satis 
factory treatment from the standpoint of the trees and borers com- 
bined. was tying tobacco stems loosely about the base of the triiuk 
and suspending them from a jioint about twelve or fifteen inches 
above the ground. Prof. Slingerland gave a very good report of this 
trealmeut several years ago. but did not specially emphasize the splen 
,lid tonic effect it exercises on the trees. This treatment seemed to 
more than pay for itself without any referenee to the presence of 
borers, while at the same time it possessed good value in this respect. 

In 1006 I took advantage of the proffered services of Ulr C P 
Harbison of Dayton. 0.. to conduct a cooperative experiment a^ainsi 
the elm leaf-beetle. Acting under my instructions. Mr. Ilartison 
handed some elm trees iii early June v ith Thum’s Tree Tanglefoot to 
prevent the larvm reaeliiiig the ground when descending to pupate 
Inunedndely above this sfieky band was arranged a burlap hand, be- 
neath which the insecls could shelter and pupate. The first count of 
he cate 1 was made June 17, and showed 200 insects in the Tanglefoot 
and, 24 beneath the burlap and 72, which had been dislodged, at the 
lase of the tree and were mial.Ie to re-asceiid. This made 096 in total. 

A second examination made Juno 21, collected 417- a third 599 

and a fourth. 422, making 1,834 beetles, pupm and larva- taken'from 
one tree. 

Aliout July 24tli, eight trees were lianded and tin- totahs taken diir- 
m? the four examinations amounted to 16.122 insects in various stages 

« '• arva. and pupa-. The number under tlie burlap hand that had 
constantly inereasin^ at each examination. iTidicatina' 
iinporlmieo of the !)urlap in eoiinoction witli tlio Tain^lefoot. The 

,!!!'. "'“f '■'’P'‘iited tlie past yi-ar and Mr. Harbison re- 

s ,1 eolleetion of 4.938 insects from three trees on the 9th of 

lu'iK oof trees; and on 
teff '"'’''''''S-' ■'t^w'ts from 

I do not understand from the report whetlier the hands 
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were put on all of these trees on the same date or not, but this is 
inference. Mischievous persons, presumably boys, removed the 
before further examinations could be made, but 'we regard this method 
of fighting the insect as proved to be cheap and effective. 

A ^Millipede, one of the Pohjdesmidce, became very numerous in the 
Station greenhouse this fall, occurring by tens of thousands in a bed 
devoted to forcing cucumbers. A few vines were killed before the 
insects attracted notice. The men in charge used a plentiful supply 
of tobacco dust as a mulch about the bases of the vines, and also inixeid 
more or less of tlie dust in the soil, with the result that huudmls of 
dead worms could l)e found at the base of each vine a few' days after 
the application w^as made, and toms of thousands of them d]“(i])|ie(] 
from the beds to the stone floor beneath, where tliey died. This vm 
edy w’as a speedy and eomph'te success. 

In my bulletin on insecticides, published by the Florida station. J 
mentioned tlie use of powderetl cyanide of potassium for ants, in 
cases w'lhere carbon bisul{>hide could not be conveniently used. This 
has been used so successfully l)y some parties to Avhom I have recoiin 
mended it the past summer, that I think it worth wiiilc to enipliasize 
the value of the treatment. The crushed c.vanide must not eoiiic in 
contact with plant tissues, but should he si>rinkled on the soil v.iim 
the ants congregate, or have their nests. The ants either leave at owe 
or attempt to remove the f)imoxions particles, only to die in at- 
tempt. The cyanide, if used in moderation, will ac't as a fertilizei' for 
the plant and benefit instead of haimiing the same. 

The Kosebug w'as aluindant at AVoostei’. as lias been tln^ caso tor flip 
past throe .-reasons, and ihe vilest sprays do hut little good agaitisr it. 
I have succeeded in driving tliem aw'ay for a day or t^vo by stu-ityiiii.' 
w’ith Bordeaux mixture, to which was added arscnat(^ of lead, hsb-uil 
soap and crude carbolic acid, but they w'cre ahva.vs ready t«' ivtiii'D 
after a few hours' intfu-val. The larger the area spraytvl. rhr bs 
heed do they seem to give the treatmmit. I found it iwaclicabli* to 
fence them out from a few lilooming grapevines w*ith a ('ovei'inc ot 
mosquito bar, and also that they could be priwamtial from aei'Uiinihit- 
ing and doing any great amount of injury by picking them li.' iiJerl 
three times a day through a two weeks' period. Though tlie laiw 
method was only tried on a small scale. I am inclined to tliiiil^ ]t 
w’oiilcl pay in commercial vineyards of .small size, at leas!- in si-aMias 
w'here fruit is as high placed as at [iresent. 

During the spring, wheat and oats over Ohio suffered from a pf'* 
culiar disease, marked by a reddening, yellowdiig and browning 
leaves, and a general stunting of the growth and ndardalimi of 1^^^ 
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aevelopment in all respects. Prmn the fact that the grain Innse 
yacvosiphim granana, was noticed in considerable numbers in some 
fields, the newspapers and many correspondents attributed the damage 
t„ the lice. Others suspected thrips of causing the mischief After 
an ^animation which I deemed adequate. I concluded that neither of 
,l„se insects was primarily responsible for the disease so far as Ohio 
was concerned, though both species added to the trouble to a consid- 
eralile degree in some fields. The ma.iority of the diseased plants 
however were damaged hut little by either insect, and many of therri 
not fit all so far as I could determine. Corm clover alfalfa straw 
herries and many weeds suffered in precisely the same wav as in’ 
tVrrcd from their e.vtenial symptoms, and no insects whateve'r could 
1,0 found upon them. I decided the trouble was probahlv wholly 
physiological in character, and was in all likelihood caused bv the 
cold, wet spring. Parasites overtook tlie lice in most localities before 
they became excessively plentiful 


THE HONEY AND POLLEN-YIELDING PLANTS OF 
TEXAS. 


By A. F. Co\R.\Dr, C/em.xoe Colh 


C. 


Tripie-icafed Barlierry. iB, rb< rk trifolinla Jloric.') On gravellv 
hilis from the (Inlf coast, to the Limiiia mountains. Yields honey 
ahundaiilly. also pollen. Hlooins January and Febniarv and is im- 
perlaiit fer early hrnod rearinu'. 

Pnckly Teppy. lArf/onoiii }duhji<rv.< Link and OxU\'. Almii- 
danl along roadsides, in waste fields and on ]irairies. Ronev vield 
miiriipoi-tant. Imt yields alnindaiit pollen during dearth of .sinniner 
hi the Brazos Fiver \-alley bees work heavily it during .lunci 
llic ,,range-colored pollen is carried to the hive, making the combs 
look ihsagiveahle. hlay to July. 

I"|'|o. ilaparir rluiax L , i Honey yield unini|)ortant owing to 
scfircity of plants. ^Fay. 

Upper \\ort.^ IVpper •rras.s. { Li niflinm rinj'nnrum L.' ^Vi(lely 
II lutul fields snifill ({uantities of honey and pollen. 

bieggia. idrojijm nnnihinnii dray. I Conlined iargelv to west 
lilooms near Sat, Antonio in February. Yields some honev. 
"I pollen IS important for early brood rearing. 

(«TO.s.s'ico n,p„ L.t Yields iuniey and pollen. 
oiu't Oe-rt.s.sma, nign (L.t I.oeh.t Seatteriugly through- 

oxa.s. Hpe.s work on it busily, Imt its stattis ;is ;i liee forage plaut 
'■ «"l been determined. .luiie and Jtilv, 
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Portulaca grandiflora Hook, (irown in experimental plats at Cnl 
leg-e Station. Honey yield ^ood owing to the extended blooniiuff 
period from June till frost. Pollen is highly colored. 

Salt cedar, {Tamanx gallica L.) Common in the (Tiilf coast 
country. Several trees cultivated at College Station bloom from 
ilay to June. 

Fringed Poppy-mallow. (CoUirkoe digifota Nutt.) A coiinnou 
plant yielding honey and pollen in small quantities. An exeelleat 
pollen plant at College Station. 

Spanish Apple. {Malvariscus drummondii Torr, and Gray) 
Coninmn along the Comal and Guadalupe rivers near New Braunfels. 
Bees visit it, but in that section is not an important honey plant. 

Shrubby althea. {Hibiscus sijriacus L.) An ornamental plant in 
parks and gardens. Bees work busily on it, but the plants are few. 
Yields honey and pollen; blooms from May and June to fall. 

Sida spinosa L. A common plant blooming during tlie sunnner. 
Honey a^id pollen yield light, but valuable during dearth. 

Sida angusti folia Lam. In dry soils throughout southern Texas 
blooming from spring to fall, Yields honey and pollen. 

Cotton. {Gassy piuni herbaceuin L.) Yielding a strong steady 
f?ow of white honey during the entire blooming period from Jane to 
frost. The main source of hone}' throughout the cotton section. The 
honey is furnished by nectar glands of leaves, bracts, blossoms and 
bolls. 

American linden. {Tilia antericana L.) Occurs sparingly Ihrniudi- 
out Texas as far west as San .\ntonio. A heavy yielder of tine homy. 

Large-howered caltrop, (Trihidus cistoidcs L.) i\Ir. L. Srlioll 
reports this plant from Hunter as a good honey and pollen yiiTler 
but flowers close at noon. Apidl to August. 

Greater Caltrop. (Kalhtramia maxima (L.) T. and G.) Common 
throughout .southern and westei'ii Texas; a good lioney and pollen 
plant in time of dearth. 

Yellow wood .sorrel. iOxaUs siricta L.) In open woodLinds 
throughout Texas, blooming during summer, but not abundant eimngli 
to be important bee forage. 

Prickly ash. {XantJwxyfon clava-hercules L.) Known a.s teofle 
ache tree and sea-asli. A common shrub in woodland prairies, bloom- 
ing April 15 to June. A good noiicy and pollen plant. 

Hop tree. {Ptelia irifoliata L.) fn low woodlands iliriiugli<nit 
southern and western Teexas. Where abundant the i)lant is a 
honey yielder during favorable seasons. >fay to rluly. 

Hardy orange, {i'drus trifoUata L.) I'ntil recently this pii'nl 
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has been scarce in Texas, having been planted prineipallv for hp,l..es 
Witb the development of the citrus industry the demand for liavdv 
deciduous stock to enable the commercial orange tree to withst-iiid \ 
lower temperature has caused a rapid increase of this species It 
blooms March lo to 25; during this time bees work on it busily ob 
taiuing a fair quantity of honey for early brood rearing. 

Tree of Heaven. (Ailantkus glandtdosa Desf.) This is recorded 
from Hunter as follows: Cultivated for shade. Honev yield fair in 
good seasons, also pollen. There are also nectar glands on leaf 
blfidcs. April. 

Ihnbrella china tree. {Melia azedarach L.) A common shade tree 
in central and southern Texas. It yields honey which helps early 
brood rearing in February and March. 

Possum Haw. (lie,, decidua Walt.) Also known as Youpon and 
Bcarberry. Lowlands in southern and central Texas west to the semi 
arid country. Blooms between March and May. Valuable for earlv 
brood rearing. 

Toiipon, [Ilex caroUmana Trelease.) Southern Texas westward 
tn .'^an Antonio, 5Iareh and April, helping early brood, 

Brazil wood. Log wood. (Condalia arhornta Hook.) Central and 
western Texas. A good honey plant at College Station : some pollen 
Jnly and August. 

(uhihrina fexciisis Cray. On dry soils from the Colorado River 
west and soutli. Honey yield good: some pollen. Plants too scarce 
for surplus. April. 

Rattan vine. (Bt rchemia scandrns Trelease. i Along ravines and 
in lowlands: blooms April 1.5 to 25, giving a good surplus in favorable 
sicisoiis. hut the honey is dark ainber. 

Common grape vines, (food for pollen. A|iril, 

Mountain .grape. i T,7A nwiihcnta Buckley. I HiHv lime.stone re- 
pons of western Texas. Honey yield fair: pollen valuable for earlv 
brood roaring, i^rareli. 

Cow Itch. (Cissus ineiea Desimml. i On uncultivated ground from 
tlic (olorado River westward. April to August, yielding surplus 
where plentiful. 

Soap berr.v. Wild china. (Sapimlus mnrrjinalus Willd.'i Creek 
wtorns iponghoiit soiitiiern and western Texas. An evergreen 
• 11 . Mionmig 111 Ain-il and May. yielding heavy surplus where the 

Pbnits aro ahuiuiant. 

hnlicaaibum L.t Throughout 
‘I . soullieni and western Texas. Honey yield gooil but pkmts 

scarce. ■ ^ 
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Mexican buckeye. (Ungnadia spedosa Endl.) In mountainou; 
woodlands and on rocky hillsides throughout southern, central 
western Texas. Honey yield important a.s it blooms during ,Ju|, 
dearth, but the plants are not plentiful. 

Green Sumach. [Khus vivieus Lindh.) In rocky country west o, 
Colorado River. Bees work on it during dearth. Blooms as late a; 
October. 

Bhns sp, A small shrubby tree on rocky hillsides and on woodlanc 
prairies. Bee-keepers report it a good honey plant, giving surplii?iij 
favorable seasons, depending upon rains, August. 

Blue bonnet. [LnpiuHS sifhcarnosus Hook.) Southern, cenlra 
and western Texas on prairies and on open woodlands. The homo- aii,i 
pollen yield is good : the iiollen is of a bright orange color. ?krard 
and April. 

Red clover. (TrifoJium praicnsc L.) An attempt was madi' a 
grow red clover with a view of determining tlie ability of the fvi 
races of* bees to secure honey, notwithstanding the deep corollas. Wf. 
have no evidence that any of the strains of l>ees are able to obtaii: 
honey, while the plants did not prosper owing to the dry eliniate, 

Alfalfa. {Medicago sativa L.) Is extensively cultivated foi‘ hai 
in humid and semi-arid Texas. AVe know that it is a va]ual)le hom 
plant in irrigated sections of Colorado and New ]\lexico. hut there is 
con.siderahio difference of oi)i]ii()n as to its value in uni ri’i gated sec- 
tions of Texas. In the great honey holt of .southwest Texas it a])|H’ars 
to be no preferred plant, AVe have a note on record from 31r. E. 
Scholl, formerly assistant to the wi‘iter. when Stat(* Kntoniologist uf 
Texas, which states that large numbers of h(>('s wei’o s(M‘n on alfalfa 
at Xew Bi'aiinfels during June. I9()7. During Ids work ns deinily 
foul brood inspector he reports alfalfa “a good thing" in imrfii 
Texas. In the Ih'a/.os Rivm* bottom where bees were near alfalbi we 
were unable to ascertain the imp«n tance of alfalfa as a lioncy elanf 
because bees preferred (jtluM* blossoms oe(‘uri'ing during alfalfa biniiiii, 
Where bees work on it. the honey yield is fair during early siiiiinier 
and fall. On July 12 Mr. Will Atchlev. one of the most sinres-dnl 
apiciilturists of Texas, [jiesen ted the writer with a jar of alfalh^ 
honey from Beeville, the ((iialify of whieh was fully efpial to the 
Colorado j^roduct. ^ 

Aledick, Burr clover. (Mfdiraf/o dnilitulald AVilld.) Abiiiiilfiiit 
at College Statiorj during spring. Wliile it yields honey spariivd) 
during early siininier. it coifu*s into bloom at a time when honey fluu) 
i>s scarce, and when Ikm-s must defamd on honey gathered inati aav 
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eellaneous sources. It disappears with the approach of hot weather 
•iiid the advance of Bermuda grass. 

AVhite sweet clover. {Melilotus alha Seso.) Sparingly scattered 
along railroad tracks and in waste places. It is a good yielder of a 
line quality of honey. The plants cultivated in the (‘xperimental 
liiat.s at the A. & M. apiary are doing well each season. Seeds scat- 
tered broadcast in waste grounds germinated well, but the young 
phiiits were seriously handicapped by the ever-present and persistent 
p>erinuda grass. Mr. C. S. Phillips of ^Yaeo, Texas, stated to the 
^vriter that sweet clover sown by him along the H. & T. C. Railroad 
near Waco appeared to hold its own. The plants bloom from June to 
fall. Owing to its honey yield white sweet clover should be sown for 
honev producing purposes. It grows in soils containing lime and 
ahlioiigh cattle treat it with skepticism when first introduced to it. 
owing to the characteristic odor, they soon learn to eat it. In culti- 
vated land and where Bermuda grass is absent the plant prospers. 
Xci doubt every bee-keeper could utilize it to supplement Mie honey 
flow during a season of dearth. The writer has observed this plant in 
several latitudes between the Rio Grande River and noiThern Xew 
England where “bees roared on it.” 

Vellow sw<vt clover. (MdHofus o/fJciiuilis (L.) Lamb Oeenrs 
sparingly, escaiied. Ree-men c< intend that yellnw .sweet clover is 
earlier and superior to wliite sweet clover. It should be cultivated 
dll wa.ste lands and the poorer soils. May to fall. 

Eyseiiliardtia. [Ei/sruhardi ia amorplioidfs H. B. K."' Also known 
as rock iirush. On light soils of woodlands and open prairies through- 
out soutliern and western Texas. Yields abundant honey of a fne 
quality. March to May after heavy rains. 

Black locust. {Eobinia psiudacaiia L.i Cultivated oceasionalty 
Oil lawns. Daring l^Iai’ch and April the bees work on it abundantly, 
obtaining a fair quantity of honey, provided the weather is not too 
cold. 

-Mexican ground plum. [Astragalus amrricouus A. D, C.^ Open 
prairies of Texas, yielding honey abundantly, principally during 
June. It is injured by drouth. 

White clover. [Trifolium nptus L.l Sparingly on roadsides and 
lawns. It is well kuowm as one of the main sources in states north 
M Texas. Several attempts to grow' it at College Station proved 
faihires owing to dry climate. 

pf‘n, {Vigna sp.i Cultivated for forage and soil improve- 
,fuly and August. Yields a good ([iiantity of light-colored 
honey of Uur quality. It is one of the {daiits utilized at the experi- 
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mental apiary for bridging the bees from spring flora to horse mint 
and cotton, but the repeated cold waves during the spring of 1907 
severely handicapped its honey yielding power. 

Neptiinia. (Keptunia lutea Benth.) Sparingly, eastern and 
southern Texas along the Kio Grande as far north as Laredo. Pollen 
during I\ray. 

Red bud, Judas tree. (Cercis canadensis L.) Our only honey- 
producing records are from Comal County, where it blooms from 
March 1 to April 15. Good honey plant, helping early brood. 

Sensitive briar. {Schra.nJiia angnsfafa Torr. and Gray.) Open 
prairies west of San Antonio. Honey yield not important mvim: to 
the scarcity of the plant, yielding pollen. April to September. 

Cassia, (Cassia Jongi folia Car.) In damp sandy places; visited 
frequent!}" by bees. 

Mesquite, Screw bean. (Prosopis juH flora D. C.) Widely distrih- 
uted in southern and western Texas. While occurring sparino-lv 
everywhere in Texas, the mesqiiite belt propei' extends from the Rio 
Grande River north to the northern tier of counties of the Pan Han- 
dle, between 98 and 101 meiddians, and along the' valleys of the Rio 
Grande, Pecos and Canadian rivei-s, ^lain source in State. Ileiiey 
light colored. April and again in June. 

Honey locust. {Olcdifchia Iriacanthos L. ) Sparingly wild niKl 
in cultivation. Tleav}* yielder at College Station, but bloom e-xtemh 
from April 15 to 25 only. 

Garden pea. (Pisunf sativum L. ) Yields some honey and ])i>]len. 

Retama. (Farkinsonia aculeafa L.) Low sandy soils, soiithorn 
and western Texas. i\fay tf) September. Valuable in dearth, 

Alhizzia. (AlbiZiia julibrissin Diirazz.) On campus. College Sta- 
tion: honey yield fair. Hay to July. Long stamens handieap bees. 

Iluajilla, “Wahea.’' (Acacia berlandicrci Benth.) Solid inas.ses 
on dry and rocky hills from the Xiieces to the Rio Grande and Devils 
rivers; at its best in Uvalde and adjoining counties. Heavy hmiey 
yielder; best honey in State and main surplus in southwest Texas. 

Cat claw. (Acacia gregii Gray.) Also known as deviUs claw and 
Paradise flower. On dry, r-ock}" soil througliout southwest Texas. 
One of the main yielders of fine honey. April and again in dune. 

Texas cat claw. (Acacia mrightii Benth.) Throughout^ soutliwost 
Texas; one of the main yielders of fine honey. April. 

Hound-flowered cat daw. (Acacia roemeriana Schlecht.) 
distributed over southwest Texas, yielding a heavy flow of tine heiie} 
during April and May. Less abundant than preceding species. 

Acacia. (Acacia amentaceae D. C.) Abundant throughout soiiO- 
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uest Texas on prairies. Not very important for honey, but an excel- 
lent pollen plant in early summer when bee forage is scarce. 

Huisaehe. (Acacia farnesiana Willd.) Abundant from San An- 
tonio southward throughout the Ctulf coast country. A good honey 
vieldcr and excellent for stimulating early brood. Yields pollen. 
February, 3Iarch and April. 

Flum. (Prwius domestica L.) Honey yield good. Valuable for 
early brood. February to March. 

Wild plum. (Pncmiii cerasiis L.) Abundant in waste places 
throughout the humid sections. February to .March. Valuable for 
early brood. 

Bridal wreath. (Spima virginiana Britt.) Ornamental shrub; 
helps early brood. 

Dewberry. {Ruhus trivialis i\Ix.) AVild low bush blackberry. 
Yields lioncy and pollen in April. Widely distributed. 

Hawthorne, White thorn. (Crataegus arhonscens Ell.) Aloist 
ground southern and western Texas w^est to Colorado River. Good 
honey and pollen plant. April. 

Rose. Blooms throughout season. Good foi’ pollen. 

Apple. (Malus malus (L.) Britt.) Scarce. Yields honey Maxell 
lo to April 10. Helps early brood. 

Peach. {Amggdalis persira L.) AYidely cultivated. Valuable in 
huilding up colonics iti S])ring. February to April. 

Evoning primrose, (Jussiaca diffusa Forskl.l Wet places eastern 
and central Te.xas. June to middle of August, and where abiiudaiit 
it is very important during drouth. 

Gaum filiforu\is Small. Sandy soils of central Texas, yielding sur- 
plus in seasons of siiflieient rain. 

Mnsk melon. [Cucuinis itidv L. i AVi»lely cultivated. Good honey 
and pollen plant. Early summer to fall. 

Pj'iekly ])ear. (Opuntia (}igc}uia)niii Sahn. and l)>'ck. '■ Common, 
.soutliwestern Texas. Heavy lioney yielder, sonietimcs giving surplus. 
Bec-keepei's report that Avhen lumey is lirst stored it is of a rank 
llavor. May June. 

Dogwood. (Conms aspcrifolia Alx.l Sparingly in low lands, east- 
ern and eentral Texas, ihavorite with bees and honey yield good, but 
not viun jieavy. iMarch to April. 

Ehlcr. (Sambucus canadensis Liiui.l Sparingly in moist places 
tliroiighdut Texas; a good homw jJant. April and May. 

Por;)l berry. (Sgmphoricarpas sipnphoricorpos L.) Along wooded 
streams near College Station. Blooms July to September and is a 
good honey plant. 
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Cucumber. (Cucumis sativus L.) Cultivated. Good honey plant, 
but scarce and of short duration. 

Pumpkin. {Cucumis pepo L.) A better pollen than honey plant. 
Jfay to June. 

Watermelon. {Cifndlvs citrnllus (L.) Karst.) A good honey and 
pollen plant; at its best on dewy mornings. Blooming period extends 
over the greater portion of the summer until frost. 

Wild gourd. {Cucurbila foetklissima H. B. K.) Scatteringly 
southern and western Texas. Honey flow light; better for pollei]. 
April to July. 

Black haw. {Viburnum nifotomentosum Small.) Woodland.s of 
central and western Texas. Good honey yielder early in season and 
valuable for early brood. 

Bush honeysuckle. {Louicera fragrantissima Lindel.) A small 
bush cultivated on the campus at College Station. Earliest honer 
yielder of the locality, furnishing honey as early as January. Xal 
uable for early brood in mild winters. 

White-flowered honeysuckle. {Lonicera aibi flora.) Recorded fn»m 
Hunter. Texas, blooming fi’om ilay to July. A good lioiiey 
but .scarce. 

Houstonia angusti folia Hx. Dry soils throughout Texas. l\lay to 
July. Bees work well on it. but plants are scarce. 

Button weed. (Diodia tars Walt.) Low sandy .soils of Texas. 
Not a heavy yielder. but important in July and August where lierse 
mint and cotton is not heavy. 

Button bush, (Ccphalanfhu.i occid<utalis L.) In moist soil 
throughout Texas. Bees work on it during July. 

Goldenrod. (Soiidago spp.) Tln-onghout Texas, Abundaih in 
late fall, but unimportant where broom and })itter weed is al)UMiiaiit. 

Roman wormwood. (Ambroda artemisiifoUa L.) Common mi dry 
upland.s, yielding imllen. 

Tall ragweed. (Ambrosia apdra D. (J.) Low soils througlidut 
southern and western Texas. July and August, yielding adln'siw 
pollen. 

Great ragweed. (Ambrosia iriftda L.) Moist land, central iuicl 
eastern Texas. July and August. Lood for j>olIen. 

Cockle burr, (Xanfkium ranadcnsc l\Iill.) (-ommon in, river bot- 
toms, yielding [lollen in Septembm* and Octofier. 

Common sunflower. (Jlelimifhus annuus L.) Common in wash 
del (Is. Good honey yield, but strong flavored. Yitdds propolis. 

Sneeze weed. Hitt(U’ weed, (Hclenium tcnui foil urn Nutt.) 
mon in open w^aste plai-es of (‘astern and eeiitral Texas. Yields haiey 
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pollen The honey is bitter as quinine, but owing to its lon^ 

•» "»■ » “ » pI.:. 

.Uarigold. (Gaillaydia pulchella Fang.) 

Te.xas. Yields surplus. Honey dark amber. 

Dandelion. {Tamxicum officinale Weber.) 
honey of strong flavor. 

Blue thistle. {Cnicm altissimns Willd ) west to G 
R,ver. July and August. Bees work on it heavily at timer 
Parthennim. (Parthenhm hysterophoru, L.) In waste uloe 
throughout Texas. April till frost, yielding honey and white polled 
Broom weed. {GuUerrezw. lexana T & GA 

T„„, “c r,'": 

winter stores. September and October. ^ ^ 

Texas peraimmon. {Uiospyxos te.ram Sehule.) Woodlamls and 
aDl June^”'' honey yielder. April 

Co, muon persinmion. (Dio,pp,,„ 

Gum idastice {Bumdia languinosa Pers.) Woodlands easier,', 

hlr" t '10 «hort. 

i -»•' p.. «,»» 

Id^rrip^Tpr'l'p, Hook., Common. 

iri,,'l,:'ter 'in t"o.,. 

^n!^‘r'ri au7' P‘'”-^h.) Throughout east- 

rr"''''’'''’ ''f 

of dowers.' ‘ ’ "hoHls and 

(Lippia Uyuslnmi Britt.) Abundant in southwest 
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Texas, Blooins May to September, yielding a heavy honey flow of 
fine quality. 

French ^Iiilberry. {CalUcarpa americam L.) Abundant in rio]) 
soils of central and southern Texas, yielding honey. 

Salvia . ( Salvia ro e m enanu Sch . ) Yields hon cy during sumniei- fj] 

western Texas, but bees are handicapped by deep corollas. 

Salvia azurea Lam. Throughout Texas, but corollas very 
Visited by bumblebees. April to October. 

Lantana. {Laniami camara L.) Yields some honey. April to (V 
tober. 

Virginia crownbeard. [Verhena virginica L.) In rich wnode^l 
lowlands of central southern and western Texas. October. A hoavv 
yielder of fine honey. 

Blue vervain. (Verhena ojfieinaUs.) Throughout Texas. Aph] 
to August, yielding a light honey flow through the season. 

Cattiip. (Vepehr cataria L.) Cultivated in the experimenhil plats 
at the apiary at College Station in 1904. The plants did not pro-sper; 
tho.se that bloomed were visited by l)ecs. 

AVikl bergamot, {Monayda fist^ilosa J...1 Sparingly on dry soils 
pf Texas. May to July. An excellent honey plant. 

Horsemint. (MonanJa cliiwpodiotdc,'^ Cray.' AVaste lands of east- 
ern and southern Texas. May 20 to June 20: an excellent lioiiev 
plant, being one of the main yieklers. the honey comparing favoralily 
witli that of basswood. 

ITorsemiiit. (Movarda punctata L.l Waste' prairies, eastera aad 
.southern Texas. Abundant along railroad traeks: one of the Jmin 
honey plants. May to .July. 

Common hoarhound. (MarruJdu}}) vulgarc 1.,') Througla»iU th 
State: a good yielder of a dark anil)er-e()lov('d lioney from FeliniaiT 
to mid-summer. 

Drummond's skullcap, ( Sen fc liana (himnnandii Ik'ntli.i Ilirnud)- 
out Texa.s; a g(MMl hniiev yii'lder in Ai>ril and May. 

Conumm |)igweed. {Aiuarantlius rcfrafh.rus L. ' T IirniiLdK'iit 
Texas. Yields some honey and pollen July to S<*ptemher. 

Spiny amaranth. ( Ainaraidhns s{)niosus L. ) Ik'es visit it. cliiHiH' 
ing a small amount of [>ollen. August. 

Buckwheat. (Fngofvjnnn fafjoinfnthi (li. ) Karst. i ,l iiHiuiffv. 
Our records are from College Station, Yields fair qnaalilie.'' d 
honey on dewy mornings, hut is li a ndi capped in dry atinosplwvc. ^ 
found it a very good plant to bridge d('artlis. 

Mistletoe. iPhoradendnm jhivcsccns {I’lirsh) Nutt.' iwasft'- 
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C{iit growing on oak, elm, haekberry, and mesquite. Blooms from 
0,'eeinber to February. A good honey and pollen plant. 

Spurge. {Euphorbia marginata Pursh.) Low lands of western 
Texas, yielding honey during summer and fall. 

Sonora croton. {Croton sonoro^ Torr.) Observed in Llano and 
Comal counties. Although honey flow is light, it comes during the 
julv and August dearths. 

fioat weed. {Croton capitaius ilx.) Central and southern Texas. 

\ot important in bee sections, but valuable where the honey flora is 
yaree. At College Station it is a good pollen plant during August. 

Texas eroton. {Croton texensis Mucll.) Western Texas. A light 
lioiwv yield er during summer from June to August. 

One .seeded eroton. {Croton momnihogynus Michx.) Central 
and southern Texas. iMay to June. Honey yield fair. 

Castor-oil plant. {Eidnus communis L.) Cultivated throughout 
State; sparingly escaped. Honey and pollen yield good. Nectar 
glands at base of leaf. March and April. 

American elm. {Utmus amerkana L.) Low woodlands of eeiilral 
Texas. Good honey and pollen plant, sometimes yielding surplus, 
riie honey is amber and characteristically aro^natic. August to Bep- 
temhor. Also known as ‘Avaboo.’’ 

Graiijena. {Celt is pallida Torr.) Bee-keepers report it an impor- 
tiirit plant. We have no oilier records. 

IJackberry, [Cclfis mississippkrsis Bosc.l Common in central 
Texas. Fair lioney yieldcr and good for pollen early in the season. 

Haekberry. {Cclfis occidentalis L.) Cultivated for shade through- 
out Texas. Occurs in ravine at College Station, Fair honey plant 
and good pollen yiekler, Valuable for early brood. 

Osage orange. {Toxylon pomifenon Ruf.)i Planted for hedges in 
luunid sections. April. ALelds honey but plants are scarce. 

Hickory. {Uicoria alba L.) Common in sandy lowlands, yielding 
f^ome honey and pollen in March. 

Pecan. {Uicoria pecan Britt.) Cultivated and wild. Good for 
pollen. iMarch. 

Po.stoak. {Quercus minor Sarg.) Sandy soils, eastern and central 
fexii.s. Its quantities of pollen during iMareh and April make it a 
valuable plant for early brood. 

Black jack. Barren oak. {Querens maryhndica Mueneh.) In 
post oak woods. AHelds pollen in early spring. 

Live oak. (Qaerews virgimaiui Mill.l Southern and western 
Texas. A good honey plant for early brood in i\Iarch. Honey dark 
Cdloi-otl. 
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Red oak. {Quercus ruhrah.) Westward to San Antonio. Yields 
pollen in March, Trees scarce. 

Spanish oak. Pin oak. {Quercus palustris Duroi.) West to Sag 
Antonio. A good honey and pollen plant. Valuable for early brood 

Water oal^. (Querciis aquatica Walt.) Moist soils, eastem and 
central Texas west as far as Austin. Pollen in early spring, but tte 
plant occurs sparingly. 

Black willow. {Salix nigra i\farch.) Wet places. A good horiev 
and pollen plant. Valuable for early brood. February to April. 

Cotton wood. (Populus flelfoides Marsh.) Low lands everywiiHiv 
Fair honey plant, but a better pollen yielder for early brood. 

Cat briar. {Sniilax hona-nox L.) Everywhere. Grows in thick, 
ets, yielding honey, but bloom of short duration. April 10 to 2.1, 

A^irginia spiderwort. {T radescantia gigantea Rose.) Scatterinalu 

on prairies. Yields some pollen for early brood. 

Sorghum. {Sorghum vulgare Pers.) Cultivated for forage and 
hay. Yields honc^L but it is particularly valuable for the abundanct 
of pollen during June. 

Indian corn. {Zea mais L.) Ahiluable pollen plant from May to 
June. 

* Silver berry. (Elaeaguus argentin Piirsli.) Cultivated for unia- 
mental purposes at College Station. The honey from the nectar 
glands rums down the long corollas where the bees can get it. Blooms 
in spring and fall. 

Sweet olive. (Elacagnu.'i angusdfoUa L.) One bush, at College 
Station. Honey yield good. April. 

Firmiana lylatinifolia (L.) E. Br. Ornamental at College Station, 
Heavy honey yielder from Alay 10 to June lo. 

Crepe myrtle (Lagerstroemia indica L.) Cultivated. Blooms 
June to October, bees working heavily at intervals. 

AA^hile. upon examining the list of honey plants, it will be in >1 iced 
that the heavy yielders are few, one or more species occur in all pnrti 
of the State. Bee>keepi ng can bo carried on only whei'c llie honey 
flow i.s continuous when the bees are active. The many minor plants 
here recorded are of great value in keeping colonies in good condition 
during the intervals between the surplus yielders. In sections where 
dearths occur they may be bridged by cultivated species, provided tie 
conditions of the locality are known so that the work carf bo planned 
with approximate accuracy, A great field is open in Texas for the 
distribution of honey plants for the purpose of producing a contimwl 
honey flow in sections where the bee-keeping industry is a I present 
handicapped by dearths. By clo.se observation bee-keepers should 
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s(X»n learn what plajits could be utilized for this purpose, employing 
eitlier cultivated species or wild plants obtained from seed scattered 
ijj waste places. 


federal protection to AMERICAN AGRICULTURE 
and horticulture from invasion by 

FOREIGN INSECT PESTS 

By Jacob Kotixsky, ffonohdu, Hawaii. 

(Withdrawn for publication elsewhere.) 


It was impossible to publish the following paper in regular se- 
quence, owing to a failure to submit the manuscript in due time. 
The discussion relating thereto follows. En. 

life history OF THE STRIPED CUCUMBER BEETLE 
WITH A BRIEF ACCOUNT OF SOME EX- 
PERIMENTS FOR ITS CONTROL 

By T. J. Headlee, ManhnttaiK 7{an. 

In this paper it is purj^osed to give briefly the results of a study of 
the striped cucumber beetle, undertaken at the Xew Hampshire sta- 
tion for the purpose of clearing up certain doubtful points in its life 
history, its action under local conditions, and the practicability of the 
common remedial meai^res. Credit is due Prof. Sanderson for con- 
stant aid and encouragement. 

Life History 

Egg. In 1907 the^ first eggs discovered were laid by a caged 
beetle on July 2d, but it was not until July IGth that they were found 
in the field. Eggs were last taken in the cages the 7th of August, 
and oviposifion in tlie field appeared to liavo ceased some time before. 
The egg-laying period, therefore, occupies about one month in New 
Hampshire. 

The eggg are deposited singly or, with equal frequency, in groups, 
111 the soil, usually just beneath the surface, but sometimes on the 
surface or, again, a considerable distance down. The variation seems 
to be largely dependent upon the compactness and moisture of the 
gi'ound. When it was dry and cracked, the beetle was likely to de- 
posit her eggs on the moist soil in some crevice, but if damp and com- 
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pact, she would deposit them in shallow crevices; or even right on the 
surface. The female certainly shows a preference for a crack oi' 
crevice as a place to deposit her eggs. She oviposits in the soil any. 
where within a radius of five or six inches of the stem of the yountr 
plant. Although the eggs are frequently laid between the plant stem 
and the surrounding earth, we have found no evidence to show that 
this is a favorite place. In instances where oviposition was observed, 
and this happened to be on damp soil, she simply brought the tip of 
her abdomen down nearly or quite to the surface of the ground, and 
pushed the eggs out. or. finding a furrow, she erawded into it and 
deposited eggs on the sides and bottom. 

Experiment has shown that while the eggs are generally deposit^] 
on moist soil, they can withstand some desiccation if again retunied 
to moist conditions, but that they never hatch if kept continuously ij] 
a dry situation. 

A dissection of 18 gravid females collected at different times from 
late June to September showed an average of only 33 welkdeveloped 
eggs per individual, with the upper extreme as 59. Yet in the breed- 
ing-cages. five females produced an average of 88 eggs each, with .51 
and 117 as extremes. The cage records indicate that, once the lieetle 
begins to oviposit, she continues at frequent intervals until her supply 
of eggs is exhausted. 

Careful records of 32 eggs show tliat an average of 8.75 hays k 
reqiiii’ed under an average mean temperature^ of 74° F, with an 
accumulation of 653.8° R (read) or. 651.03° F. (measured) to 
ihem from depo.sition to hatching. 

Inasmuch as recent studies point to the fact that each insect lias 
a different critical temperature, no effort has been made to compute 
the effective temperature, but the amount given represents all th 
degrees above 0° F. 

iThe average mean tejupcratiire has been eompun'd by (1) averas;ing tiif 
mean temperature of the clays through which each egg jmssed before Imtcii- 
ing, and then (2) averaging the average^ mean temperature of all tlie egg?. 
The mean temperatures of the days through which each egg passed wew 
summed for each egg, and the average sum of the temperatures for al! the 
egg.s was taken as the sum temperature of the egg stage. Finding tliat the 
daily mean derived by measuring the irregular polygon made by tlie fliniiKi- 
graph pen on the revolving record-sheet showed less variation, ajid lienee 'va? 
likely to lie frecT from the variation to which any such instrument is lil'dy 
to he subject, I have given it as the measured sum, ami also to coiifonn to 
common practice, the sum derived in the usual way has been given as the 
read sum. In case the average means were practically the same, only one 
has been given, but when both are given, they are distingni.shcd by ibe 
method as that used in distinguishing the sum temperatures. 
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fjarva. Even when hrst hatched, the larva can crawl rapidly about 
aiul fastening its single proleg, can raise one-half of its body free of 
and wave it about. Under moist conditions the just-hatched 
larva can remain active for as much as two days without food, but if 
subjected to drying, it will quickly perish. Careful experiments have 
shiiwn that the just-hatched larva can crawl at least four inches 
through moist soil under ordinary weather conditions. There is. how- 
over. no evidence to show that it crawls in any especially determined 
direction, except, possibly, downward. It will a.s readily crawl away 
from food as toward it, but enters the soil at the first crevice it finds. 

Vs (he larva grows, the yellow color so characteristic in early stages 
becomes less and less apparent until, in its later stage.s, it is white with- 
out a trace of yellow. During its entire life, the larva lives in the soil 
oil or in the roots of its food plant, or in the stem. It is perfectly 
capable of passing from root to root, or even from plant to plant. So 
long as the larva has moist soil it can live and work for its food, but 
with the advent of drought it dies. Certainly these experiments and 
observations abundantly confirm Sirrine^s statement that the larva 
requires moist earth to live in. When it becomes full-grown, it crawls 
out of and away from the plant from one- fourth of an inch to several 
iiielies, and by turning movements of its body, forms an oval earthen 
cell. The t^ll is frail, but very smooth and cozy, with no evidence 
of .silk of any sort being used in its construelioii. This cell may be 
broken and. unle.ss tln^ larv.i has begun to shorten and stiffen for pupa- 
tion. it will crawl away and construct a niov om', 

By the records of 24 individuals the length of time required to pass 
from hatching to larval cell was shown to vary from 26 to 3S days, 
with an average of 28,1. This stage was pa.ssed under an average 
daily mean temperature of 73'' F. with sum rem]uu’atu]“es of 2068.9^ 
F. (read) or 20(id.8' F. (measured). 

Pupa. The location of tlic pupal cell appears to vary with mois- 
ture. It is always, so far as our observation goes, constructed in 
moist soil, although later it may become very wet or very dry. The 
actual location of the cells varied from one-half to two and one-half 
inches below the surface. 

Records for 10 pupa' show an average of 13.9 days as the length 
nf pupnl sjage. Records of 14 individuals show that an average of 
21 days is required for the insects to pass from larval cell to adult, 
under an average mean temperature of 66''" F. (read) or 65^ F. 
(measured), with a sum temperature of 1590,78^ F. (readl and 
1576.78*^ F. (measured). 

Seamwl IIist 07 'i/, The beetles were first ob.served in 1907. June 
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3 St, on a small elm bush growing in a slough in the midst of hea^^ 
conifer tiinber. They were found in the same situation again two 
days later. On June 18th they were found on the blossoms and leaves 
of syringa near the experiment station in such numbers that we 
counted at least a half-dozen every time we visited the bush. Through- 
out June 19th and 20th they continued to feed in the same place and 
in about the same numbers. On June 21st the beetles were discovered 
in great numbers on volunteer squash near a small woodland, and by 
June 24th they had appeared in injurious numbers in a squash patch 
that lay a little farther from the same woodland. At this time they 
were found copulating freely. On June 25th they appeared in in, 
jurious numbei*s on the trap squash of our cucumber experimental 
plats. These plats were twice as far from the woodland as the squash 
fields first infe.sted. By June 26th the beetles had begun to eat the 
cucumbers, but evidently preferi'ed the squash plants, picking thea 
out even from the midst of cucumber plants. On June 29th they ap- 
peared ^or the first time in the experimental plats of squash. This 
was fully one-eighth of a mile from any woodland and the late infes- 
tation points significantly to the probable winter quarters of the 
beetles. They continued in the plats from this time forward until 
Augast, in the latter part of which the remainder of the old brood 
practically disappeared. The new brood, particularly the males, be- 
gan to appear in late August and the majority were out by the middle 
of September. Practically all had grme into winter quarters I>y early 
October Dissection of material collected at intervals from June until 
the middle of October sliowed clearly that the species is siugle-ljnxided 
in Xew Hampshire. 

It has been found that the di.sturbancc necessary to the determina- 
tion of length of pupal period ha.stened the development of the insects. 
It wa.s, of eonrsr, necessary to break the earthen cells and. onee pupa- 
tion had occurred, no nu)re cells were constructed. The pupa* ex* 
posed were carefully embedded in moist earth and allowed to [)r(xliice 
adults. Twenty-two individuals that came through to adults and 
were thus disturbed at fm pat ion. ()ccn[)i(‘d an avorage <>t 47.^1 days 
under an average mean tem|)eratiire of TO'^ F. and wdth an acdiinii' 
latiou of 336)1,1)4 F. O’oad j or)5)ir)l.r)' F. (ineasiinMl ), while 14 siHvi- 
mens that passed without disturbance from hatching to aduJt n'quu’cd 
an average of 55,14 days under an average mean temperature of 
69'^ F., with an aoeintmlation of )jS14.96 ' F. (read) or )lSt)2.3'U F 
(measured). The specimens that were disturbed f)y breaking tlie 
pupal cell required an average of 56,5 days to pa.ss fn»m depnsiticfl 
of egg to adult fmetle, under an average leiiqx- railin' of 70 b 
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„i, iieeuunilation of 4016.8° F. (read) or 4002.5° P. (mea.sured), 
wliilc those that were thus undisturbed required an average of 63 8 
(lays under an average mean temperature^’ of 70° P.. with an aecu- 
imilation of 4468.78° P. (read) or 4453.3° P. (measured). 


Injury 

Tlie insect injures the plants both as an adult and as a larva, but 
in Aew Hampshire the adult 1?^ mueh the more serious, for it attacks 
the plants while they are young and when they are less able to with- 
stand injury. Frequently it \vill attack the stalk just below the sur- 
face of the ground and eat almost, if not quite, through it. Hany an 
injured plant \\ ill not be eaten enough to kill it. but°the wound will 
harden and the plant grow, even until it has begun to run. when the 
first hard wind snaps it off at the point of injury. If the insects are 
alimidant and prompt measui'es are not taken, the whole crop will be 
utterly de.stror ed in a few days. Even when plants have riaehed a 
height of three or four inches and have gi-owu strong and stocky, the 
lieelles will sometimes concentrate, especially on rcplant.s, and destroy 
tiieiri. 

In New Hampshire the larvie are rarely sufficiently abundant to do 
serious damage, although plants may be found every year which have 
been attacked and killed hy them. Larva? have been found among 
s(iua.sh roots in the field, but Ihere was little evidence that they bad 
been feeding on the finer roots and only a feiv instances where they 
were found feeding on the larger ones. In iiotted squash where the 
larvie were relatively more abundant, thc\ vere found feeding within 
the roots and the stems, even going as high as three or four inches 
above the ground. Certainly where the larvie were sufficiently abun- 
diiiit, Ihev 'vdiild do serious damage. 

Irom the time the plants bepdu to dower, the ])eetles desert the fol- 
iage and feed on the pollen until driven into winter quarters in the 


Natural Enemies 

dipterous parasites prey on 
doubtless many sueh predaceous enemies as ground 

this<a>^e iiv P<‘riod was determined in 

required for 1 ^•'•cumulated temperature by the total number of davs 

■uvunmlated temperatures were de- 
age acnimn/ w f atvimuilateil temperature for egg-state to aver- 

^*i'eumstaHfo« r extending from hatehhig to adult. 

*«Jin»T:i(m-es fi'T average mean and aecumulnted 

(ni egg-dep(>sition to adult could not be eoiuputed direetly. 
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beetles and ants feed on the larva\ DisseetioiLs, beginning \\% 
beetles collected in June and extending to the time the beetles left the 
plants, show first a great increase and then a decrease of parasitism, 
as the following per cents will indicate. Beetles collected during the 
first two-thirds of June showed 3% containing parasites; those on 
June 28th, 7% ; those on July 30th, 71 / 0 % ; those on August oth, 
18%; those on August Sth, 421/0%; on August 13tb, 50%. 
those on August 14th, 50% ; those on August 22d, 24% ; those on 
August 31st, 12% ; those on September 7th, 0% ; those on September 
12th, 0% ; those on September 18th, 0%. 

Some idea of the mortality that may w’ell occur in nature may he 
gathered from the fact that in soil regularly watered and kept con- 
stantly producing young plants, out of 329 larvm introduced into the 
soil at hatching, only 34 reached maturity. 

Methods of Combating 

In the study of artificial methods we experimented with .several 
substances as preventatives. as the solution of tliis problem a[)i)(;‘;a’s 
to lie in prevention rather than in (Mire. One-half of an aeim of 
cueumber plants and hvo and one-lialf aeix's of squasli were used in 
the experiment. These were divided into plats and treated "witli Bur- 
deaux (3 pounds Copper Sulphate, 4 pounds lime, to 50 gallons tif 
water). Bordeaux ])lus Paris green, air-slaked lime i)lus sulphur, sul- 
phur, ‘'Bug Death,’- Hammond's “Slug-Shot,” tobaimo diisl. ivd 
dust, ansenate of lead (3 pounds to 50 gallons), ami arsenate ol: lead 
(6 pounds to 50 gallons ). The Bordeaux plats were further im)- 
tected by plantings of Mpiasli as trap crops, aia-ording to Sirriin i; 
suggestion. 

The beetles were serious eu<)ugii to destroy only about om*-t<iiirlh of 
the plants in the cliec'k plats, but the effect of their work was ^dl 
shown in the setback these jilat.s experienced. Bordeaux miNiiiif 
alone or with Paris green, sulphur, and “Sing-Shot” a]ip<'aiv.i^i') 
stunt the plants. Hoad dust afforded] but little prolcctiom “Biijr 
Death” and tobacco dust when used carefully (mough $eonm\ i" !te 
fairly efficient, hut the air-slaked lime and sulphur mixture sreincd 
just a.s successful and was cci’tainly much ehca])cr. Arsenate ol k-iJ 
however, gave the most efficient protection and injured the 
least of any mixture used. Three [lounds .seeimMi almost ns sui''rssfiil 
as six pounds. Our experiments would heid iis to advi.se the folb'wiii-. 
treatment where fungus enemies are a serioii.s prol)lem: Pi;uil 
squash for either cueumlxu’ or ,s([ua.sh between the hills of every other 
row, or if the piece be small. ab<jut the edge a w’cek or ten days before 
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the regiilai* crop is set out; plant other trap seed when the regular 
crop is pnt in; plant still other trap seed a week or ten days later; 
jjeep the regular crop sprayed with arsenate of h^ad (S pounds to 50 
gallons) until the plants begin to run, Iheu keep sprayed with Bor- 
deaux mixture (3 pounds Copper Sulphate, 4 pounds of lime, 50 gal- 
lons of water). 

From the very nature of these materials, it is evident that in a bad 
beetle year, they would be insufficient to protect the plants. In such 
eases, the only efficient method of protection is by means of covers, 
ilany forms have been invented, all either costly to purchase or to 
apply, and some botli. But the market gardener, who can secure high 
prices for his prime mieumbers, can afford to use them, so I will take 
a few minutes of your time in suggesting what has seemed to us a 
practical sort of cover. Secure yard-wide screen wire of slightly 
smaller mesh than the ordinary window screening, and cut off one 
vai’d. The piece will then be one yard each Avay. Describe a circle 
oil this piece, having a diameter of 3b inches, and out off the corners. 
Then divide this circular piece of wire into two equal parts. Join 
the cut edges by dratving them together and folding them over, ham- 
mering them down firmly. Thus a coue-sha]:>ed wire cover costing 
few cents and capable of ivithstanding sei'eral years’ usage is ready 
for use. Two covers can he made from eaeli square yard of wire. 


ilr. J. B, Smith suggested that the wire used for screens to protect 
the plants must have a very small mesh. 

Mr, R. L, AYcbstor asked concerning the parasites bred from Z>m- 
h'otica, and in reply Mr. Ileadlov stated that they were Tachinids. 

Mr. Burgess inquired concerning the length of time that the adults 
deposited eggs, lie had been al)]t‘ to secure eggs for two successive 
seasons from a female of Ca/o6'^)mu ffiyidam that had been kept in 
captivity. To this Mr, Ileadlee re])lied tliat as far as he had observed, 
the females of Diabrofii a viitaia deposited all their eggs in one 
season. a. F. Bi m.KSs, Necretarv 

UNIFORM COMMON NAMES FOR INSECTS 

By A. F, BemiKss. U'n^^o’jMpoo. /). C. 

At the sixteenth annual meeting of the Association of Economic 
Entomologists held at St. Louis. Mo., in Deeember. B>03. a Committee 
f>n Koinonclature was (deetiul tt) secure the adoption of uniform names 
our more common insects. In the past mucli confusion has re- 
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suited from the use of the same name for a number of entirely dif. 
ferent insects, and the work was undertaken in the hope of gradually 
overcoming the difficulty. 

Since that meeting the committee has prepared lists which have 
been submitted to the leading entomologists of the country for their 
consideration and approval. All names which were unanimously ap^ 
proved 'were presented at the next annual meeting of the Association, 
and those that received unanimous support by that body were ordered 
printed in the annual report, with the recommendation that they be 
used exclusively in all publications. 

In order to accomplish the object for which this work was under- 
taken, it is necessary for all entomologists, publishers, editors and 
writers to use the approved names, and all are urged to do so. 

The committee, at the present time, is Prof. Herbert Osborn, Chair- 
man, Columbus, Ohio; Prof. E. 0. Titus, Logan, Utah, and Prof. A. 
L. Quaiiitance, Washington, D. C. Communications concerning the 
adoption of names not already listed or suggestions should be sent to 
the Chairman of this committee. 

The following, prepared on the recommendation of the committee, 
\s^ a complete list of the names which have been accepted during the 
past four years: 


LIST OF NAMES RECOMMENDED FOR EXCLUSIVE USE 


American cockroach. . , . 
American dagger moth. 
Angoumois grain -moth. . 

Apple-aphis 

Apple enroll I io 

Apple-leaf .^keletonizer. . , 

Apple inaggot 

Apple twig-horer 

Army-worm 

Ash-gray l)lister-beetle. . 

Asiatic ladyljird 

Asparagus beetle 

Bag' worm 

Bean- weevil 

Bedbug 

Black blister-beetle 

Black cutworm 

Black scale 

Blood-sucking eone-itose 
Boll -weevil 


Pcriplancia nmerirana L. 

Apatela (i>n('ricami Harr. 

,^itfjinj<ja cercuU'lhi 01. 

Aphis pomi L. 

Aiit}toiir>n)i(s qiitidrij/ibhiis Say. 
Cuitarsda haimnoiidi Riley. 

Rhapoleti.s pomoitclla Walsh. 
Sf'Jiistocero.s h(i)iiatus Feb. a 
HfdiopJiihi mipuncta Haw\ 
Mdcrobaaiff uniador Kby. 

Childcffrus: ,^‘imUiH Ras.si. 

Crioc^ris osparapi L. 

Thi/ridopfenjx ephnneruefonnis Haw. 
UfKchus (ihfectiis Say. 

(Uiiirx IrchilariKs L. 

Epirdiita p< niisiflvanica DeG. 

Aoroiis ypsilon Rott. 

N(/iVsr/ia okoe Bern. 

Conor}] intis saiigui s f/a Lee . 
Anthonomus f/rnndis Boh. 


tf. Synon.vm, Ampfiicenm biruudaiiis Sny. (See Lesne, P. Revision ties 
Bostry chides. Ann. Soc. Eiit. France, C7: .H I, 1^{)8,) 



June. ’08] JOURNAL 

OF ECONOMIC ENTOMOLOGY 

211 

B( ill-worm 



Kook- louse 

Ki-onzed cutworm 



Krown-tail moth. 



Buck moth 

octia L. 


Biid-riioth 

^fernlletica maia Dm. 


Buffalo tree-hopper 



Ciiltbaixe aphis.. 



Ciibbase looper 



C;)t)ba^e-maggot 



C:ulelle 



Carpet-beetle 



Carpet-moth 



Catalpa sphinx 



Catde-tick 



Ce^-ropia-motli 



Chaff scale 



Cheese skipper 



Cherry scale 



Chestnut weevil. . . 



Chi-rK-h-hug . . . 



Cigarette beetle. . 



Clover cut^voi-rn, , . 



Clover-hay worm 



Clover mite. . . 



Clover-root borer. 



Clover-stem borer 



Codling-moth . 



Colorado potato-beetle 



C(H'n i-oot aphis. 



Cuttoii-stainer . 



Cottony eu.'^hion-scale 



Cottony maple-scale 

pnrrha.si Mask. 


Currant borer 



l^ingy eutwmrm 

Eini-liorer 



Eall arinvworm 



F-’ill caiiker-w’orm 



Fall w^eb-worm 



Forest tent-caterpillar 



Giirdeii Web Worm 

Glassy ciitworni 

similiilis Giien. 


Granary-weevil 



leaf-folder 



Grape fiea-b*eetle 



Grape-phylloxera 

Hiiliicfi chajyhco 111, 


Gray blister-beetle. . 



G>lJNv-n)oth 



<Mbl,ago-bui;. . , . 



Hessniii-flv 

Hickory 1,0 rer 
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Honey-bee 

Hop-aphfs 

Horn-fly 

Horse bot-fly 

House cricket 

House-fly 

Imbricated snout beetle, 

Indian-nieal moth 

Lappet moth 

Larder-beetle 

Leaf crumpler 

Leopard-moth 

Margined ' blister-beetle. . 
Mediterranean flour moth 

Melon caterpillar..,. 

New York weevil 

Northern mole cricket,.. 

Onion maggot 

Onion thrips 

Orange scvle 

Oyster-shell scale 

Pale-striped flea-beetle... 

Palmer- worm 

Peach-borer 

Peach-scale 

Pear psyJIa 

Pear-slug 

Pea-weevil 

Pickle worm 

Pigeon-tremex 

Pistol case-bearer 

Plum-curcullo 

Plum-gougcr 

Potato talk- borer 

Putnam’s .scale 

Raspberry saw fly 

Red-legged locu.st 

Rice- weevil 

Rose-chafer 

Rose sawfly 

Rose scale 

Saddle-back caterpillar. . 
Salt-marsh caterpillar... 

San Jos6 scale 

Screw-worm 


Apih' melUfera L. 

Phorodo)} hiimuH Sehrank. 
Hacmafobia senata R.-D. 
GastropJiihis equi L. 

Qryllm doynesticm L. 

Musca domCfitica L. 

Epimenis imbyicahis Say. 
Plodia inter punctella Him. 
Epicnapfcra americana Harr. 
Dcrmestes lardarim L. 

Mineola indighieUa Zell. 

Zeuzera pijrina L. 

Epicaiita marqinata Fab. 
Ephestia kiiehniclia Zell. 
Diaphania hyaUnaia L. 
Ithyceni-'i 7iov€boracemis Forst. 
GryUotalpa borealis Burm, 
Phorhia cepetorum Meade.b 
Thrips tahaci Lind. 

AonidicUa aurantii Mask. 
Lcpidosaphes uhni L. 

Sy-'ifenn blanda Melsh. 
Ypsoinphiis Uguklhis Hbn. 
Sanninoidca exit i os a Say. 

, Pa/ecuiHiiai persicae Fab. 
Psylla pyri L. 

Eriocarnpoides limachia Retz. 
Bnichus ptsoriun L. 

Diaphania nitidalis Cram. 
Tremex coUiniba L. 

Coleophora nialivoreUa Riley. 
Conotrachrius 7icuuphar Him. 
A7i(}iono77ius sciitellaris Lee. 
Trichoburis trmotata Say. 
AspidioiKs a}icyJus Putii, 
Moiiophndnoides rubi Harr. 
.\D‘lanopliL,s ^emur’ri(bi'U77i DeG. 
Cain ml r a oryza L. 
Mnrrodaetylus s7ihspi7iosus Fab. 
Endi'Joutyia rosae Harr.<' 
Aitlat-axpis ro-^ae Bouehe. 

Sibine f(li)7ialea Clem. 
Estigi7iaie acraea Dru. 
Aspidiotus perm‘Cio.sit.s Gomst. 
Chrgsomyia fnacellaria Fat?. 


6. This species is placed by CoquMlett in the genus Pegom.va Desvoidy 
(See Chittenden, Cir. 63, 2d. ed. Bur. Ent., U. S. Dept. Agr., p, 6, footnote 2. 
1906.) 

c. For reference of this species to the germs Endelomyia see A^^luaead. 
(Can. Ent., 30: 256. October, 1898.) 
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Sciu'fy scale ChionaspiH iuvfiiyn Fitch. 

Siu'Ci) tiel? MeJophagufi L. 

Silk^vorm Bomhgx mori L. 

Spring ea like r-worni Paleacnia vernaia Peck. 

Squiisli liorer Mi'Uttia saiyriniformis Hbu, 

Squash-hug Aiuim DeG. 

Stable fly Stomoxys (:(ileiiro}is L. 

Stalk borer Popaipewa nitela Gueii. 

Strawberry crown-borer Tylodenna fragarUie Riley. 

Strawberry leaf-roller Aucylis coynptana Frohl. 

Strawberry weevil Atithonomus signatus Say. 

Striped blister-beetle Epicaufa vitiafa Fiib. 

Tarnished plant-bug Lygus pratemis L. 

Tomato-worm PhJegcthotitius -scxtd Job. 

Turkey gnat ShniiUitrn meridionale Riley, 

Variegated cutworm Perklroma saucia Him. 

Vagiiboiul orambus C)'((ml)K.<t viilgiiagellus Clem. 

Wiilkiug-stick Diitpheroyiiem ffinoraUi Say, 

Walnut case-bcarer Mincola }ugl(it>f]i.s LeB. 

Walnut-sphinx Crcifs-onia jugUindif,- S. & A, ^ 

Wheat-head army-worm Heliophila alhiJinta Hbn. 

Wheat midge CoiitHrmia tn'tici Kby. 

White-lined sphinx DeUephila 1 incat a Fab. 

Yellow mealworm Tencbrio motitor L. 

YuK-a-moth Pronuba yucca.'<eUa Riley. 

Zebra-caterpillar .IXawe.sfra plc/ii Harr. 


TICK-BORNE DISEASES AND THEIR ORIGIN 

By N.\ttlvn Banks. ^Y a siting tan, D. C. 

Texas or splenetic fi^ver was first tleseribed as a disease of cattle in 
this country by Dr. J. Pease about 1705 from an outbreak at Laueas- 
ter. He concluded that it was due to an iujportalioii of cattle from 
Xortii Carolina. Gradually it wa.s discovered tliat wlien southern cat- 
tle were brou^lit north in siiiiiitier. norlliern cattle along’ the route 
would sicken and die, while northern catth' taken south also contracted 
the di.sease. altliough the southern eattle geiieraU>- remained in good 
liealtli. 

It had long been known to cattle-raisers in the sonthern states that 
CtTftle dying from Texas or Spanish fevei;were infested with ticks, 
and it w;^s therefore quite natural for them to attribute the disease 
h» the tick. Veterinarians, liowever. did not believe it. and Gamgee. 
in his extensive report on the diseases of cattle (1869V argued against 
the supposed connection. In 1800 Dr. P. Paipiin considered the tick 
as one agent in transmis.sion, but he had little actual evidence. In 
1880 Dr. p, D, Kilborne of the Bureau of Animal Industry, thought 
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to test the popular theory and became convinced that the presence of 
the cattle-tick was necessary to the transmission of disease. Later, he. 
with Dr. T. Smith, proved that the tick was an intermediary host of 
the blood parasite causing the disease and in the same year Dr. Tiioo. 
bald Smith described the parasite as Pyrosoma higeminum, now Pb-o. 
plasma. The southern cattle accustomed to tick infestation from birth 
become immune to the di.sease, but if not raised in tick-infested fields 
they are as susceptible to the disease as northern cattle. 

Since 1890 many experiments by various observers have served to 
confirm Dr, Kilborne’s results. Diseases similar to Texas fever oeeur 
in cattle in various parts of the vmrid. In South Africa Lounsburv 
has shown that heartwater is transmitted by|^e “bont tick/’ d};(. 
hlyomma hebraum. Later he has shown that malignant jaundice in 
dogs is due to the attack of a dog tick, Haemaphysalis leachi, and th,it 
African coast fever in cattle is carried by five species of Rkipicephalm. 
In each case there are differences in the manner of infection and the 
stage oft the tick capable of infecting an animal, and various peculi- 
arities in the life history of each tick. 

These discoveries have served to open a wide field of su.spicion and 
investigation, so that during the past few years ticks have beeii ac- 
cused of transmitting many different diseases to various animals. 
The evidence, however, in many cases, is far from conclusive. Imt, 
doubtless, as experiments are carried on proof will become establi.dicd 
of the culpability of other ticks in the diffusion of disease, 

Louping ill in sheep is thought to be carried by an Ixodes; .spiril- 
losis in fowls is attributed to an Argas; spotted fever due to tlie pros- 
enee of a Permacenioi . A di.sea.se of turtles is laid up to Hyalomm 
cegypimm; carceag. an European disease of sheep, is supposedly trans- 
mitted by BhipkepUalus bursa. An undetermined Ceylonese tick is 
credited with producing paranghi or '/vaw's.^’ Infected specimens of 
Ixodes ridnus have given a piroplasmosis to European cattle: ar](l tlie 
“moubata bug” iOrnitkodoros moiihata) is the inoculating agent of 
one of the most dangerous diseases dreaded b\^ inhabitants of West 
Africa. 

From the known results, it is evident that the power to transiair 
di.sease is not confined to any one genus or section of Ixodidu. bat 
common to all. Moreover, in different countries extremely similar 
diseases are carried hy very different ticks. Therefore tlie diseases 
have not originated in the ticks. Most, if not all, of the specii's now 
acting as agents in the dissemination of disease to certain hosts were 
probably originally confined to other hosts. To their original nat- 
ural host they brought no disease. Certain low organisms living ifl 
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the blood of the host were transmitted by the ticks to other animals 
of the same nature without serious danger. But when a tick contain- 
ing the blood parasites of one, its natural, host becomes attached to 
Qcw and different kind of host, then the blood-parasite in this alien 
i)lood may originate a disease. The occasional transference of a 
tick from one host to another may not be sufficient, but when a species 
of tick practically changes its host, then a disease may result, pro- 
vided, of course, that the tick.s are commonly infected with a blood 
parasite of their old host. 

This theory of the origin of these diseases, though new to me, I 
fiud has been proposed by Dr, ,H. il. Woodcock in a paper on the 
Baanofiagellates.'^ lector Woodcock was mostly concerned in the 
diseases Iz^ansmitled by flies, but as he includes in his general review a 
reference to piroplasmosis, it is evident that he considers the tick- 
borne diseases as originating in the same way as the others, Doctor 
Woodcock ^s statement follows: “It follows, however, from what 
has Ix'cn said above, that the animals for which these parasites are 
markedly pathogenic cannot Im regarded as their true or natural hosts, 
which are rather to be sought among the native, tolerant animals of 
the locality concerned,” 

In accordance with this theor^^ then, the ticks in adapting them' 
selves to the march of civilization, the extermination of native ani- 
mals and the introduction of domestic animals, have here and there 
transmitted to domestic animals blood-parasites that are normally 
found in certain wild species. 

The tick is a most necessary part in the life-history of these para- 
sites. for in some cases (perhaps all) the sexual conjugation of the 
parasite is consummated within the body of the tick. 

It is therefore evident that all ticks are potentially dangerous. 
Any tick now commonly infesting some wild animal, may, as its 
natural host becomes more uncommon, attach itself to some domestic 
animal Since most of the hosts of ticks have some blood-parasites, 
the ticks by changing the host may transplant the blood-parasite into 
the new host, producing, under suitable conditions, some disease. 
Numerous investigators throughout the world are studying this phase 
of tick-life, and many discoveries will doubtless signalize the coming 
years. 

— . f 

* Quiirt Journ, Micr. Sci. (N. S.) vol. 50, p. 15S, 1906. 
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NOTES ON TROGODERMA TARSALE MELSH. 

By C. 0. IIouoirroN, Ncicark, Delmciire. 

In the fall of 1906 I found that a few shag-bark hickory 
{Hicoria ovata i\Iill.) which I had in my laboratory were more or less 
infested witli Dennestid larvjp, AVishing to determine the species re. 
sponsible for the injury, I placed a niit that I had cracked and found 
infested in a shell vial, which I tightly corked and set upon my oiTioe 
desk, where I could frequently inspect it. I occasionally saw larv$ 
moving about in the vial and some time later observed one or more 
adults of T. tarsale, which finally died therqjn and were evidently 
eaten by the larva?. 

Having determined the species and made a note of the injury jind 
identification of the insect responsible for it, I set the vial, whicli I 
had not opened, aside and thought no more about it for several 
months.i On December 24. 1907, I noticed the vial again, and upon 
making an examination of its contents was sonu'what siirpilsed to 
find that it still contained living larvae 

The shell of tlie nut had been broken into three or four pieces, and 
I had supposed that the meat had been v'holly removed from these 
long before; at least it had appeared so from the previous examina- 
tions i had made. Nevertheless. I removed therefrom no less tliaa 
fifty-eight living larvae of vnrioiLS sizes, and all, apparently, iu the 
best of condition. They were all within the pieces of shell and were 
unquestionably feeding upon the inside of the shell itself, for this 
w^as considerably eaten in places and not a trace of the meat of the 
nut could be found. In the bottom of the vial there was a consid- 
erable amount of du.st and excrement, and I counted about fifty good- 
sized oast larval skins, more cn* less perfect, therein. In additiou. 
there were numerous small pieces of skins, apparently the remains of 
some that had been fed upon tn some extent by the larvuL Xo trace 
of any adults was to be found, however. 

The piece.s of shell and the larva? were again placed in the vial, and 
this was not examined again until January 18, 1908, when I found 
fifty-six living larvic therein. 

Early in February I noticed that one or more of the larviv ^vere 
entering the cork iif the vial at a slight crack on the lower side, and a 
short time later (February 19) I found four good-sized larva* sniigh 
ensconced therein, all lying close together. They had eaten, or af 
least hollowed out, quite an o])eniMg at tliis jioint and I though 
possibly they ua-re pfe[)arjng to pujmte therein. 
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,„lterin my“findLg sllme’ol these v ‘“”' •*' 
.siiuill measuring but 2.5 mm, in length (exclusive of ThrtCTmtall 
hinsl. , and had po.ss.bly been overlooked in some of mv previous of 
ammations. The largest larva measured 6 mm in len.,!}, ! ? 
of the brush. About fifteen cast skims were found at this ^ 

On March 30th I noticed the first adult of- this brood in The vial 
and upon making an examination of the pieces of shell I found filS’ 
four living larvae, one of which was aliout to pupate In oAl v 
there were four living larvie in the cork and about thirtv-ti east 
skins mixed with the|xcrement and dust at the bottom of die vda 
In time I expect ftat all. or practically all, of these tlftv- L 
irvie w,l reach maturity and pupate, with nothing but their present 
ood supply to siibsis upon ; for it is very evident that thev can mi n 
tfiin thomselves on these rations. ‘ 

M. » *.v ki, 


ina. CALYX CUP 

A. L. iMelander. Pnlimait. Wash. 

A year ago Br. E. D. Ball presented before the nineteenth meelini' 
t ie Association of Economic Eiitomologi.sts a most valuable paper 
•^n >i|>ia\ing lor the eodlins: moth fBnIl T’ p ^ lx ^ 

Poi^i r T 1 n *;■ 

"'e stamen, mmii el I T 

^'■t |-<nKdrrfnfo!, ;lT’‘'.r’‘’''‘ "-ill 

II"' tree to fall I, -"Pray shot directiv 

<-"lvx cup i's full f ■''’'"•'i tl>e 
'•c'hiiie^ ' ' "'"1 fruit 
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to poison practically all first brood larvse that fail to reach the lower 
cavity. There can then be no late larvie, and consequently ap])les 
escape late blemisliing stiiij^s. as well as the chance of becoiniug 
wormy through late ineffective sprayings. 

Although this method of treatment has proved not only practicable 
but better than any other method in the Pacific Northwest, in nianv 
districts of Colorado, Utah, Idaho, Washington, and California, there 
are many Eastern entomologists who firmly believe that it is in- 
applicable to the conditions east of the Koeky Mountains. 

In the discussion of Dr. Ball’s paper, as recorded in Bnlletin li; 
of the Bureau of Entomology, “IMr. Fletcher pointed out the desin 
ability of not casting any doubt on the efficiency of methods now gen- 
erally in vogue for controlling this insect. In Canada 70% of the 
apple crop is saved by the present aeknowledgedly imperfect spniv- 
ing methods. He did not believe it necessary to lay so much stoss 
on filling the calyx, and was decidedly in favoi’ of delivering the 
spray in as mistlike condition as possible. Excellent paying results 
were now being secured by ordinary farmers with the mist sprav 
which has been used for several years.” The contention is that if we 
(fan save 70% there is no use in trying for 100%, 

“Mr. Quaintance pointed out that fruit-growing conditions in the 
Mississippi Valley and Eastern States were quite different from many 
sections of the West, such as Utah. The alisence of rains there diirin;: 
the growing season largely obviated the necessity nf fuiigicidev 
While he did not doubt that it was entirely practiealile to use a cnaise 
.spray for the codling moth in Utah and thoroughly drench the tivis. 
this would be a bad practice according to present ideas of spraying 
in the East, where a mist-like spray is desired to treat uniforniiy nil 
parts of tlie foliage and fruit. Under present conditions of ^praying, 
young apples are often nisseted l\v the Bordeaux and arsoniea! I rout- 
ment, especially by the one just after the petals have fallen, .tud a 
thorough drenching of the trees at this time would be likely to ]nm 
harmful in this way.” Of course, it is harmful and expeihive to 
drench the trees witii Bordeaux mixture, and the conservative fi'iiit 
grower feels that to ap{}Iy the two mixtures se[iarately is more troulile 
than the fruit crop is worth. 

The editor of the Fruit Grower of St. Joseph, Missouri, m eoiir 
menting on our methods of spraying in tln‘ January issue <>f 
paper, thought it necessary to add that “Professor Melander's experi- 
ments were conducted in an irrigated country and therefore rain^^ did 
not wash any of the poison from the foliage nor from the 
fruit.” It should be unnecessary to remind him and many otliers 
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it rains in Washington as well as elsewhere. In fact, after the 
second spraying one year in the Yakima Valley three inches of rain 
fp)l in a few hours, yet where arsenate of lead was used there was no 
jieod of re-applying the spray. Last year we gave the first spraying 
of one orchard at Walla Walla in a hard wind and rain, yet with the 
same perfect results as elsewhere, for our spray at 200 pounds pres- 
sure penetrated below the stamens, while the rain did not. 

Since 1901 the Illinois Experiment Station has been comparing 
hieh and low pressures and misty and coarse sprays in treating the 
codling moth. They .conclude that ‘‘the application which was most 
effective in filling the calyx cavity w^as that made in the form of a 
fine mist by means of a Vermorel nozzle under high pressure.’’ (111. 
Bull. 114, p- ^83, 1907.) That may be true when it applies only to 
the Older calyx cavity, where the larvse do not enter the apple. The 
fourth year of this experiment a pressure guage was secured for the 
pump, when it w^as discovered that the “high pressure was probably 
about eighty pounds.” 

Even so recent and authoritative a paper as Farmers’ Bulletin 247 
(190G). obviously written from office experience rather than acquaint- 
ance with field conditions, ignores arsenate of lead, advises a fine mist* 
.spray always, and suggests six sprayings for the codling moth. And 
yc‘t when a Western Experiment Station asked for an Adam’s fund 
project on the codling moth we are assured by the Office of Experiment 
Stations that the Bureau of Entomology advises “that the codling 
moth j>r()l)lem is solved.” 

Dr. Ball’s paper evidently aroused interest at the Xew York meet- 
iug, for we now find in the second number of the new Journal of 
Economic Eiitomology^ a summary of an extended statistical experi- 
ment on the value of early sprayings in New Hampshire. This pro- 
.jeet wa.s undertaken b}' Director E, D. Sanderson, and was an attempt 
to apply Western metliods to Eastern conditions, 

■‘Plot 1 was given the spraying immediately after the petals fell, 
with a fine mist. Plot 2 was sprayed at the same time with a Bor- 
deaux nozzle and thoroughly drenched, the spray being applied at 100 
pounds pressure. Neither of the plots were sprayed subsequently. 
This experiment was repeated under similar conditio] is in another 
orchard. TJiere was but 27o or difference in tlie results in both 
cases, in one orchard favoring the drenching and in the other favoring 
fim mist, so that we are forced to the conelmsion that there is very 
httlp difference in their effectiveness.” . . - “Consid- 

the total benefits for the season, it was found that spraying the 
only may give a benefit of 62%, ” which is surprisingly low 
^^ompared with Western results. The explanation, however, is clear 
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when we read that ‘ ‘ earefnl exaTnination of the ealiccs by Dr. Headlo^; 
failed to show any spray lodged beneath the stamens or in the calvs 
cavity proper.'' An attempt was made to apply Western methods 
to Eastern conditions, that is to fill the lower calyx cup with poison 
as the best treatment for the codling moth, but the most essential 
point was neglected, — the spray was not shot down and 'was not put 
in the only place where it was needed. 

All of which reminds me of the early troubles in the East over the 
sulphur-lime wash ; how the impractical spraying of a couple of ento- 
mologists induced a neglect of a tried remedy, known to be completelv 
effective on the Pacific coast, with a consequent ruin of millions of 
dollars of orchai'd property. Since, ‘‘in a second bulletin from the 
U. S. Department of Agriculture, the chemical reactions of the wash 
were sot forth and it was shown almost conclusively that sulphur-linie 
could not reasonably be expected to be of much value in the moist 
East" (Bull. 87. p. 55. U. S. Bureau of Entomology). This neglect 
might have continued until today had not Dr. Forbes' experiment of 
washing off the spray with a pump and yet finding the scale dead, 
or the successes of a few practical fruit growers awakened ollicinl 
•entomologists to the fact that something was wrong. This neglect of 
the snlphnr-lime wash in tlie East has had an important econmnie 
hearing, since probably as much as any one factor it has been re.spom 
sible for the transfer of interest in fruit growing from the East to 
the West. 

Xow. the purpose of this paper is not to antagonize Eastern ento- 
mologists, but to call attention to the fact that a most impmdant field 
is still open for investigation. The success of careful filling of tlie 
calyx cup has been too universal in the far West to believe it is in- 
applicable elsewhere. If some Eastern entowiologist will actually 
spray as we do in this region and give our methods the trial they' 
deserve, the sole purpose of this article will have been acc()m]>lislied. 
But an apathy to successful methods if continued wdll be detrimental 
to the profession of economic entomology, especially when the insects 
concerned are as prominent as the San Jose scale and the codling 
moth. 

REPORT OF THE SIXTH ANNUAL MEETING OF THE 
AMERICAN ASSOCIATION OF HORTICULTURAL 
INSPECTORS 

The sixth annual meeting of this association was held at the 
Windsor- Cl if ton Hotel, Chicago, 111,, December 27, 1907. Mi'. A. 
Burgess, Washington, D. C., presided and Prof. James Troop- La- 
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frtvette, lud., secretary of the association, was also present. The fol- 
lowing twenty-one states were represented by the official inspectors 
or deputy inspectors: Oonnceticiit, Dr. W. K. Britton; Georgia, Mr. 
E. li. Worsham; Idaho, Mr. J, R. Field; Illinois, Dr, S. A. Forbes 
and Mr. J. A. West; Iowa, Prof. H. E. Summers; Kansas. Dr. T. J. 
Ileadlee; Louisiana, Prof. Wilmon Newell; Massachusetts, Dr. H. T. 
Fernald; Maryland, Prof. T. B, Symons; Michigan, Prof. L, R, Taft; 
Minnesota, Prof. F. L. Washburn; Nebraska, Prof. Lawrence Bruner; 
Xew Hampshire, Prof. E. D. Sanderson; New Jersey, Dr, J. 13, Smith; 
New York, ilr. P. L. Ileasted; North Carolina, Prof. Franklin Sher- 
jnaii, Jr. ; Oklahoma, Prof. Jolm F. Nieholson ; Pennsylvania. iMr. E. 
13. Engle; Tennessee, Prof. H, A. Morgan and Prof. G. M. Bentley; 
Virginia, Prof. J. L. Phillips; West Virginia, Prof. W. E. Rnmsey 
and Prof. Fred E. Brooks. Official entomologists not directly con- 
nected with horticultural inspection work were also present from 
.Yabama, Delaware, Indiana, Blaine, Missouri, Ohio and the District 
of Columbia. The American Association of Nurserymen was repre- 
sented by its President, i\fr. J. L. Hill of Des ’\loines, Iowa, Prof. 
John Craig, Ithaca, N. Y., Mr. Orlando Harrison, Berlin, ^Maryland, 
and Col. C. L. Watrous, Des Jloines, Iowa. 

A report was presented by ilr, Orlando Harrison, chairman of the 
joint committee on nati(‘nal law for the control of introduced insect 
pests, as follows: 

‘^To the Members of the Ameriemi Association of Iloriicidfural In- 
spectors. 

‘"Gentlemen^: As chairman of the committee on nniform inspec- 
tion of nursery stock for the American Association of Nurserymen 
appointed by our president at our last annual meeting, it is a pleasure 
to say that I sent out about 88 letters to various nurserymen and have 
received 60 replies, sufficient to indicate tliat they are desirous of some 
action being taken along the line of uniform inspection, and from the 
information gathered, it is safe to say that the majority of nursery- 
mo?! welcome inspection by the entomologists or by competent assist- 
ants. and also !n^ pathologists, and a better iinderstauding is desired 
on the part of the nursery men of what is expected of them. 

‘‘It wa.s clearly sho^vn in the correspondence which I received that 
the majority of our nurserymen desire a cliange iu oontiicting laws 
of the various states. They want one inspection, and one certificate 
which will permit them to ship into the various states. 

‘‘It Is also dejirly sliown hy their correspondence that something 
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must' be done for their relief, as the excessive amount of red tape is 
expensive under present conditions. 

‘‘lam here to tell you that the nurserymen are anxious to cooperate 
with you in combating, controlling and stamping out, if possible, the 
insect pests and diseases that are liable to be found in the nursery 
We realize that it is our duty to our customers, and to you horticu). 
tural inspectors, as our representatives who issue the certificates, that 
you be placed in the proper light with each other and with the grower 
in issuing these certificates from one state to another; but it does secni 
to us that more attention should be paid by the inspectors to neglected 
orchards near a nursery, and the various shade, ornamental and fruit 
trees commonly found in a city or small town near a nursery, and in 
making your demand on the nurseryman, a similar demand should be 
made upon the owners of such property. The nursery business is 
now already overtaxed and we desire cooperation with inspectors in 
causing such places to be treated or destroyed. We pray you not to 
overlocfk the other fellow, just across the fence, who is mare daugei-ous 
to us than the man who would set fire to our buildings. 

“I heartily join in the sentiments expressed by our President. .Mr, 
Hill, this afternoon at the meeting of the entomologists, and my (inly 
desire is that you will all actively cooperate in bringing about the 
desired legislation, 

“I would be pleased to see this association endorse the resolutions 
as presented to the Association of Economic Entomologists this after- 
noon. I tliaiik yon for the op])ortunity of presenting this Jiiatter 
before you. and hope for ymur earnest consideration of the same.'’ 

This committee also presented, through Dr. S. A. Forbes of Ur- 
bana. 111., the following resolutions, wliieh were the same as those en- 
dorsed by the Association of Economic Entoim^logists, and they were 
unanimously adopted : 

A. — Resolved. That the Secretary of Agriculture should be empowered to 
make regulations governing importations liable to Iiarbor insect pests nr plant 
diseases; to require .such importations to be accompanied by the certificate of 
a duly accredited entomologist of the country in. which said shipiiuait^; origi- 
nate; or in the absence of such certificate, to make inspection of such ship- 
ments, by competent agents, at point of destination and tbat siiffici(*rit ;ippro- 
priation be made for this purpose iiy Congress. 

B. — (1), That Congress be asked to enact a law^ empowering ithe Secretary 
of Agriculture to issue certificates of nursery inspection, as nearly uniiorni 
as possible, to all nurseries in the United States engaging in interstate trade, 
upon proper inspection of sndi nurseries by duly authorized represcniatives 
of the U. S. Dept, of Agriculture or by state officials approved by the Scrr(nar} 
of Agriculture for that purpose, and that sufficient appropriation I'O jaacle 
therefor. 
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(2) That aJl state or territorial officials lu charge of nursery inspection be 
urged to accept the certificates at their lace value, and that in states where 
laws arc now In force which will not allow the acceptance of such certificates 
(he inspection departments he requested to endeavor to secure such state iegls- 
lation as will make this possible. 

c.— That Congress shouid authorize the Secretary of Agriculture to proceed 
to exterminate or control imported insects or plant diseases, or any insect 
previously native to a restricted locality, but which may become migratory 
and threaten the whole country, whenever in his judgment such action is prac- 
ticable, and that an appropriation he made for this purpose as a reserve fund 
for emergency use against any such pest which may arise. 

D.— The joint, committee proposes to have two bills prepared for introduc- 
tion in Congress, one of these embracing the subject matter of sections A* and 
B above, and the other embracing only the subject matter of Section C, and 
that if the passage of both measures be found impracticable or impossible, then 
all efforts be concentrated in the attempt to secure passage of the bill involv- 
ing the certification and inspection of imports and the control of nursery stock 
shipments entering into interstate trade, as above outlined. 


As tlie Ruthors of papers to be presented at this meeting were ab- 
sent, the questions for general discussion tvere considered as* follows: 

L Is the method of dipping nursery stock in a contact insecticide 
as satisfactory as fumigation ! 

The discussion of this question brought out the fact that in the 
Northwestern states the dipping of nursery stock for destroying San 
Jose scale is considered an efficient remedy. No extensive experi- 
ments along this line were reported, showing that this method Avas 
more effective than fumigation. After general discussion the con- 
census of opinion was that fumigation was preferable, and that no 
liaiin would result to the trees if the worlt Avas properly done. 

2. What further precautions, if any, than those employed now can 
be adopted to prevent the disseinination or injnrv caused bv eroAvn- 
gail? ' ^ 


Ibis question Avas thoroughly discussed, but no better plan Avas 
proposed than the one now in general use, namely, the destruction of 
infested trees and plants. 

3. Vi hat privileges shall he alloAved in the purchase and sale of 
nursery stock known to be scaly by both purchaser and seller? 

This question brought out a general discussion and exchange of 
mcavs from many of the inspectors and entomologists present. The 
attitude tnken on this matter seemed to depend largely on the local 
conditions. No definite action Avas taken by the association, but the 
pi CA ailing sentiment indicated that it was unAvise to allow the ship- 
ment of stock knoAvn to be infested. 
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Washburn. St Anthony Park, Minnesota; Secretary, Prof. T. B. 
Symons, College Park, Maryland, 

The association then adjourned to meet in joint session with the 
Association of Economic Entomologists at 10 o’clock the following 
morning, wdien papers and discussions of special interest to both assi^ 
ciations were presented. The report of the joint session is inelndcil 
in the annual report of the Association of Economic Entomologists. 

James Thoop, Secretary. 


NATIONAL INSECTICIDE BILL 

As intimated in the last number of the Journal, measures lookin;^ 
toward the national control of insecticides and fungicides have bt-cn 
introduced into Congress; Senate Bill 6515 by Senator A. B. Kit- 
tredge of North Dakota, and House Bill 21318 by Hon. Prank A. 
Lowden of Illinois, which bills are practically identical. The Senate 
bill was , ref erred to the Committee on Agriculture and Forestry, of 
which Senator H. C. Hansbroiigh is chairman, and the House bill has 
been referred to the Committee on Intei'state Commerce, of which 
Hon. AVilliam P. Hepburn is eliairman. Copies of the Senate hi]] 
hwve been sent to all leading members of the As.sociatioii of Economic 
Entomologists, Experiment Station directors, official chemists, niaiiii- 
facturers and others interested in such legislation. Prom an exten- 
sive correspondence, it is very evident that there is a widespread senti- 
ment among the leading manufacturers in favor of such legislatinn. 
Several minor amendments to the bills introduced are undoul)li‘(l]y 
desirable. 

It now seems proliable that a conf(‘rence between the manufactuivj-s. 
chemists and entomologists will 1)(* held in the near future, at wlticli 
time desirable amendments will In^ agnmd upon. The ehainmm «if 
your committee beu’s to ivrjuest that tln^ (mtomologists earefuliy sci'ii- 
tinize this ineasun* and send him any definite suggestions as to (h‘sir- 
able amendments. There seems no probability of the measui*e pass- 
ing at ■this session of Congress, but it will undoubtedly be re-iiit]''>- 
duced next December, and it is urged that it l)e (-ailed to the altentinii 
of state and local fruit and truck growers’ organizations, and otlars 
who would be intere.sted in its pa,ssag(\ and that they be urgt^d f'> 
follow the course of this legislation and aid it as much as pftssible. It 
seems that its pas.sag (3 will d<*[>(‘nd very largely upon how nim-h puMic 
sentiment is shown in its favor, as we believe that there will net I’*" 
any serious organized opposition. 

E. Dwiout Sa.vdersov. 

Vhairaian, Vommlttre on Proprietary Insert iri'lrs. 



June, ’OSl 


JOURNAL OF 'eCONOXUC ENTOMOLOGY 


225 


OBSERVATIONS ON THE GENUS CONTARINIA 

By E. P. Felt, Albany, "N. Y. 

This genus is of economic importance, despite the fact that the 
insect Americans have hitherto known as Diplosis or Contarinia triiici 
Kirby can not be referred thereto. In passing, we wish to state that 
tliere is some question as to the identity of Diplosis tritici, and the 
writer would appreciate most thoroughly any assistance other ento- 
iiuilogists could give in the way of securing additional material this 
season. Similarly, Diplosis vioUcola Coq., though a species of much 
importance to violet growers, can not be retained in this genus. 

One of the best known members of the genus is 0. pyrivora Riley, 
an insect whicdi was brought into this country about 1877 and which 
has caused a large amount of injury to pear growers, particularly in 
Connecticut, Yorlc and Xow Jersey. This importation is a very 
well marked form, differing so widely from American species that one 
antennal segment of the male is sufficient for its recognition. Careful 
comparisons between American-bred insects and others received from 
Europe have estal)lished the identity of the two beyond qnestioii. 
There is but one genenition annually, the larvie wintering in tlie 
groiuid in oval, silken eo coons, tln^ adults appearing alnnit the time 
pears are in bloom. According to S('liinidbcrger, tho eggs are depos- 
ited on the anthers the closed blossom to the number of 10 or 12. 
and in warm weather hatch in about four days. The young larvae 
develop rapidly, penetrating to the core and feeding upon the interior. 
The affected fruit heroines eliai'aeteihstically deformed. June rains 
cause it to crack and decay rapidly, thus allowing the larvm to escape 
and ent(n’ the soil, imagoes developing the following spring. 

The recent studies of Mr. C. R. Bail have shown that Coniarinia 
(Diplosis) sorghicola Cn(|. may be resp(uisil)le foi- the failure of sor- 
ghinn to }}roduee a full crop of seed in our southern states. This 
trouble. Mr. Ball states, has been variously attributed to fungi. .insects 
and unfavorable meteorlogical conditions, such as excessive precipi- 
tation, high humidity, severe drought and hot winds. Mr. BalFs 
experiments showed that heads protected from the midge were luii- 
forndy fertile where the growth was normal, while those exposed diir- 
mg the first half of anthesis and then protected were sterile in the up- 
per poi’tion and uadi seed^al below. Mr. Ball succeeded in rearing 
bum 500 to 1,1G0 midges from each of several infested heads. He 
also reared a parasite from this insect referable to the genus Apm- 
toi'Ctus. 
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A widely distributed form in the eastern states, Coniarinia lirio' 
dendri 0. S., is responsible for a beautiful and characteristic blister 
gall upon the leaves of tulip, Liriodendron. The gall is a nearly cir- 
cular, somewhat convex blister mine about 5 mm. in diameter. The 
dark brown center is surrounded by a light brown, irregular area 
which is slightly darker on its upper margin, the coloration of both 
surfaces being approximately the same. The partly developed gall 
has a dark brown, slightly elevated, circular central portion sur- 
rounded by pale green, which in turn is encircled by pale yellow, shad- 
ing into pale green and that again into the color of the normal leaf 
tissue. This species was first reared by Mr, J. G. Jack and brief de- 
scriptions published of the gall, larva and adult in 1889. Mr. Jack’s 
observations show that in the vicinity of Boston there are three or 
more generations annually, the broods so overlapping that some larvfE 
may be found at almost any time. He states that the first eggs are 
probably laid in the spring on the unfolding leave.s, while the last 
larv« attain full growth about the end of September. The trans- 
formations occur in the ground, the late appearing larvae probably re- 
maining unchanged till spring. This gall insect is so abundant in 
many places as to seriously affect the foliage of its food plant. 

Contannia ananassi Riley, originally described as Cecidomyia cup- 
ressi-anmasm, is another member of this genus, chiefly interesting 
because of the characteristic gall it produces on cypress twigs. TaX' 
odium disticJiunu This gall is a pale brown, sparsely pruinose, ovate 
swelling on the twig some 1.25 cm. long and bearing numerous trans- 
verse, knife-edge -like elevations. This deformity is evidently an en- 
largement of the growing stem, tlie transverse elevations eorre.spojid- 
ing to the leaf sears. The noinnal fibers of the twig are easily detected 
in the central portion of the gall, which later may contain from tliree 
to eight larva* in a spongy, golden brown mass. Adults were bred in 
May and there is probably but one generation annually. 

The European CoiitariHia nimicis Low, wa.s bred last July from red- 
dish or brown seeds of curled dock, Rumex crispus, taken at Newport, 
X. Y. Professor Trail states, in the Scottish yaiuralist, that tln.s 
species also occurs in the swollen buds of sheep-sorrel, Rumex aceh 
osella. This weed is abundant in our section of the country and it 
is somewhat surprising, if it has this habit in America, tl^at we have 
not taken this species at large in our extensive collecting during the 
two or three years. 

Contarinia gossypii Felt is a species which has recently been l)ronvht 
to attention because of its injuring cotton in the British West Indios. 
No information is at hand as to the precise ehai’aetcr of the daajiJge, 
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Contannia seiigera Lintn. was bred a number of years ago by the 
late Doctor Lintner, from shoots of musk melon, the young loaves of 
which had been transformed into a small, irregular, subovate, downy 
(Talk presumably made by this insect. 

Conlannia negiindifolia Felt ^IS. was reared from the leaves of box 
elder, Negimdo aceroides, collected in Virginia by i\Ir, Theodore Per- 
gande May 12, 1884, Mr, Pergande states that the larv® deserted 
the galls May 15 and entered the ground, remaining there until the 
following spring. It is possible that this last named species may prove 
to be identical with Cecidomyia negiindinis Gill., a species which has 
been recorded by Professor Gillette as being quite injurious to box 
elder trees on the college campus at Ames. Iowa. It has been im- 
possible up to the present to obtain for comparison specimens of the 
last named form. 

There are several other American species referable to this genus, 
some with unknown habits. Contannia pcrfoliata Felt l\rS. was bred 
in August. 1907. from tln^ florets of thorough wort. Eupat(hium per- 
foliatuni. Another undeseribed species. Contarima quercifolia Felt 
MS,, has been reared from oak. presumably in connection with a Cyn- 
ipid gall, though we^liave no exact record in I’espeet to the same. Con- 
iorinia agnnwniae Felt was reared in September. 1907. from yellow- 
ish larvae in the florets of Agrimonio eupatoria taken at Bath, N. Y. 
Contarinia virginiamae Felt, originally described as Cecidomyia, was 
bred June 1 by Dr. James Fletcher, from the deformed fruit of 
Prunns virginiana. Another undescribed species. Contarima cleni- 
atidis Felt has been reared from an irregular subglobular gall 
taken on clematis at Newport. N. Y., July 24. 1907. 

The above shows that members of the genus Contannia, as at pres- 
ent restricted, display a marked preference for florets, fruits or buds, 
C. liriodendri and C. ananassi being marked exceptions thereto, though 
the latter is more apparent than real, since the gall appears to be de- 
veloped from the rapidly growing, more tender portion of the twig, 
which is consequently allied to floral and bud tissues noted above. 
There seems to be no rule as to the number of generations produced 
annually by members of this genus. A few forms at least breed 
throughout the season, w’hile others, apparently limited by conditions 
presentee^ by the food plant, have hut one generation annually. This 
limitation of the number of generations by conditions of the food plant 
agrees u-ith observations made upon better known species of the gro]^p. 
such as Magetiola destnidor Say. 
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The editors will thankfully receive news items and other matter likely to be of iu, 
terest to subscribers. Papers will be published, .so far as possible, In the order of re- 
ception. All extended contributions, at least, should be In the bands of the editor the 
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The iinportanee of aeeurate biologieal data cannot be questioned, 
despite the fact that all too frequently it is lacking in the case of some 
of our common destructive insects. Several years ago Mr. A. A, 
Girault commenced a scries of tabulations of the number of eggs de- 
posited by various species and, thanks to his activity, we have exact 
data relating to .some nine species, the majority of them being of 
economic importance. These are by no means th^ only figures in this 
field, yet they indicate a line of productive activity. Our attention 
has recently been called to another series of exceedingly timely sta- 
tistics, in view of the present great interest in parasitic insects. Mr, 
H. J. Qiiayle* states that the brown scale. EuJecaniiDn armeuiacuin. 
is supposed to be controlled l)y its para.site. Conujs fusco, its efficiency 
u.sually being estimated at 95%. Nevertheless, a statistical study of 
.specimens from 66 different orchards .shows a range fi’om 1,9 to liOM 
in the number parasitised, the average being 12.2%. This study 
should he continued, as figures for one year are not conclusive. Mr. 
Quayle calls attention to the fact that other agents are resiion.siblc 
for the destruction of a number of tlu' scale insects, and all too fre- 
quently^ these latter appear to be unnoticed. Parasites have deserv- 
edly received considerable attention and occasionally there is no 
doubt but what they may be responsible for the destruction of 65 or 
even a higher percentage of their hosts. There is an abundant oppor- 
tunity for extensive studies of various parasites in order to estahli.di 
beyond question their true valm? as natural checks. It is pyesuui:ffil>' 
that the work of importing parasites of the gipsy and brown-tail moths 
wjU give considerable additional information upon this ]ihas(' ot 
biological science. There is also great need of more extended infor- 
mation of this character respecting many of our native species. 


* Science, May 1.5, 1908 . 27:78&-89. 
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Reviews 

Third Annual Report of the Superintendent for Suppressing the 
Gipsy and Brown-tail Moths, by A. H. Kirkland, January, 1908, 

p. 1-228. 

Thi^ report is a State doeumrat of more than ordinary interest, since it 
deals with two insect pests of national importance. The local authorities 
liave concentrated their efforts upon keeping the insects in control in the 
residential sections, while agents of the Federal Bureau of Entomology have 
given special attention to trees along some 8,000 miles of streets and tho.se 
overhanging railroads and other lines of travel. The special purpose of this 
latter line of work is to prevent further spread by means of automobiles. 
Mr. Kirkland reports a most hearty cooperation as a whole on the part of 
local officials and citizens, A feature of special interest to entomologists is 
the condensed data respecting the cost of spraying operations under varying 
conditions, together with observations upon tiie adaptability of various forms 
of .“ipray outfits. The cost of application ranged from $,‘16. 2a per acre or 
approximately 76.3 cent.^ per tree in a woodland consisting of pinj and hard 
wood ranging from 30 to 50 feet in height, and where it was necessary to 
climb SO'? of tile trees, down to $2.40 per acre or 3 cents per tree in a woodland 
along a roadside, with the trees ranging from 20 to 00 feet in height. The 
first treatment was i^der adverse conditions, while in the second instance 
there were comparatively few hindrances. Obviously it will be necessary *to 
continue extensive sprayings for several years <at lea.st, and an investigation 
of the best and most efficient methods is of utmost importance, particularly in 
woodlands. The report sliows that woodlands present a serious problem owing 
to their low valuation and to the difficulties incidental to treatment. The 
desirability of more economical methods of fighting the pests i]i such situ;)' 
tions is obvious to all familiar with the conditions. Some interesting data 
is given concerning the effect of spraying u]iou bird life, and also the 
(laager to stock where large amounts of poison are applied, particularly with 
a coarse spray. The ability of the young gipsy moth caterpillars to live 
upon white pine has been the subject of careful investigations and the indi- 
cations are that in w'Oodland.s where there is a considerable proportion of 
pine, important modifications iji methods may be introduced and the insect 
controlled witli a resultant large saving in the cost of control. 

The impiirtation of parasites has been vigorously pu.shed and a larger 
number and greater variety obtained than in any preceding year. Large niim- 
ber.s of parasitized individuals of both the gipsy moth and the browm-tail moth 
were received, the parasites reared and liberated under favorable conditions. 
This phase of the work has been aptly characterized by Mr, Lonnshury of 
South Africa as more important than any other feature. Fourteen species of 
Hymenoptfra and twenty-fo\ir species of Diptera were bred from the ma- 
terial, several species being liberated in large numbers and some passing the 
winter of 190G--’07 in safety. Four species of predaceous beetles, two of C^lo- 
soma and two of Caiaibus, have been imported and one at least of the former 
Ijas wintered in safety. 

Till? most interesting portion of the report to American Entomologists Is 
that part giving the conclusions of various specialists invited to inspect the 
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work of Importing parasites. Representative entomologists, not only from 
America but from Europe, South Africa and even Australia, personally inves- 
tigated the methods employed and all unanimously agreed in commending 
the work in all its phases most highly. There is, in all the reports, unquali- 
fied endorsement of the Superintendent for placing the execution of this work 
in the hands of Dr. L. 0. Howard, Chief of the Bureau of Entomology. Fur- 
thermore, several have taken the pains to look into the proposition made sev- 
eral years ago by certain Western parties, and have unhesitatingly given a 
decision in favor of the work being conducted by the party now charged with 
its execution. Certain suggestions were made by various entomologists, such 
as further investigation of fungous diseases, the importance of the biological 
study of the various parasites, and in particular, the advisability of securing 
certain parasitic enemies of the gipsy moth known to exist in Japan. It is 
gratifying to state that the wisdom of most of these suggestions had been 
previously recognized and that steps liave already been taken for the carrying 
out of some. This investigation by independent entomologists from widely 
separated localities should settle for all time auy hostile criticism of the 
methods now employed. Ample funds should be made available for the work 
with parasites, because if it is worth doing at all it is worth doing 
thoroughly. No stone should be left unturned in the search for efficient ene- 
mies of these two destructive insects. 

The report as a whole is mo.st commendable, presenting a maximum of in- 
formation in a minimum of space, and in a most accessible form. There 
sepms to be but one omission, namely, some statem^t as to the territory 
now occupied by the brown-tail moth. E. P. F, 

Seventh Report of the State Entomologist, liy W. E. Britton, 
Report of the Connecticut Agricultural Experiment Station, l!107. 
Part 5, p. 265-338. 

This report contains several valuable contributions. One on various gase? 
for fumigating nur.se ry trees, a summary of whirh was given before the 
Chicago meeting of the Economic Entomologists mid is published on p. 

The results of experimenis with different brands of soluble or miscible oils 
are given, .showing an efficiency varying from 95.7 to 100 per cent. There is a 
detailed, well illustrated account of the new^ peach sawfiy, Pamphilius pf.r- 
sicum MacG., an in.sect whi<‘h may prove of considerable economic importance. 
The w^ork of exterminating a small colony of gipsy moths is described in de- 
tail. Indication.s are that it will be successfully accomplished within the 
next two or three years. The I’Ccent enactment concerning this pest is aiso 
included. Chemical analyses of lead ar.senate and- Paris green, previous^ 
published as a bulletin, form a part of the report. Observations are also 
given on a number of .species injurious during the year. 

E. P. F. 

c 

The So-Called Grain Bug and Other Grain Aphids in Minnesota 
ii^ 1907, by F. L. Washburn. Special Report of the State Eritoinol- 
ogist of I\Iinnosota, March, 1908, p. 1-21. 

This special report gives a summarized account of the grain aphid, Tofop- 
ter a graminum. The differences between the various species are well brought 
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out by illustration as well as description. Tlie author is to be congratulated 
Lpoii having produced a most admirable account of this insect and its ailies, 
the typography and illustrations being most excellent. 

B. P. F. 

Gipsy and Brown-tail Moths, by E. Dwight Sanderson, N. H. 
Aiinciiltural Experiment Station, Bull E16, 1908, p. 93-156. 

This bulletin gives the distribution of both species in New Hampshire. The 
gipsy moth occupies the southeastern corner of the State, while the brown-tail 
moth may be found over most of the southern third, having greatly extended 
its range. Excellent general accounts, with a number of original illustrations, 
arc given of both species, together with the recently enacted law. 

E. P. F. 


Current Notes 

Conducted by the Associate Editor 

ilr. Z. P. iFetcalt', Assistant Entomologist to the Michigan Agri- 
lural Experiment Station, has been appointed Assistant Entomologist 
to the North Carolina State Board of Agriculture, and will enter upon 
his new duties June 20. 

Mr. S. C. Clapp hns l>een appointed Inspector of Nurseries and 
Orchards for the Division of Entomology of the North Carolina De- 
partment of A gri culture, to succeed IMr. L. M. Smith, resigned. Mr. 
Clapp is a native of North Carolina and lias had considerable experi- 
ence in general nursery and insecticide work. 

3Ir. Ed. Kinney has begun work as Assistant in Entomology and 
Botany at the Kentucky Agilcultnral Expeilment Station. 30’. Kin- 
ney has been a student at the Ohio State University and will take the 
degree of Bachelor of Scientific Agriculture at the end of the present 
year. 

31 r. C. F. Jackson. A. 31., Assistant in Zoology and Entomology at 
the Ohio State University, has been elected Assistant to the Entomolo- 
gist iu the New Hampshire Agricultural Experiment Station. 

3Jr. X. B. Shan', a graduate of the Oliio State Univei’sity, niio has 
previously been employed as an iUsistant Inspector by the Ohio State 
Board of Agriculture, was elected Chief of the Division of Nursery 
and Orcluird Inspection, and assumed his duties April 1. Mr. MT. E. 
liivtnis. a graduate of the same institution, has been retained as first 
Assistant Inspector. 

311*. J. B. Parker. A. 31.. Ohio State University, has been elected 
Assistant Entomologist in the Kansas Agricultural Experiment Sta- 
lion, and took up the work 3ray 1. 

The summer session of the Lake Lahoratory of the Ohio State Uni- 
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versify will open June 22. An excellent course in Entomology 
offered and abundant opportunities are provided for research work. 
The Laboratory is loccoted at Cedar Point, near Sandusky, Ohio, Fall 
information concerning courses can be secured by writing to the 
Director, Prof. Herbert Osborn, Ohio State University, Columbus. 
Ohio. 

Mi\ A. C. Baker of the Agricultural College, Guelph, Ontario, Can. 
ada, has been appointed Assistant in Entomology at the Minnesota 
Agricultural Experiment Station. 

Mr. L. l\f. Pcairs, a graduate of the Kansas Agricultural College, 
has resigned as Assistant to the State Entomologist of Illinois and 
accepted the position of Assistant Entomologist to the ]\Iaryland Agri- 
cultural Experiment Station. 

l\Ir. Franklin G. Fox has resigned as Assistant in Apicultnral In- 
vestigations in the Bureau of Entomology. AVashington, D. C., and 
the position has been filled by the appointment of Mr. Arthur H. 
McCray! a member of the senior class at the Ohio State University. 

31r. K. AA^ Braucher, a graduate of the University of Illinois, lias 
been appointed an Assistant in the Bureau of Entomology, and will be 
engaged in the investigation of deciduous fruit insects. 

Mr. A. G. Hammer, a post-graduate student at Cornell University, 
has been appointed an Assistant in the Bureau of Entomology, and 
will work on deciduous fruit insects. 

AI. A. A^nillct, who is an Assistant to M. Rene Oberthnr, at Rennes. 
France, has been secured by Dr, L. 0. Howard to rear parasites of the 
gipsy and brown-tail moths at that ])lace and forward them to the 
gipsy moth laboratory at Afelrose Highlands. Alass,, for distributinii 
in the moth infested district. 

Dr, AAhn. Af. AA^hceler, Curator of Invertebrate Zoology in the Ameri- 
can Alnscnm of Natural History, has liecn appointed Professor of 
Economic Entomology in the Graduate School of Applied Seiciiee of 
Harvard University, 


Alailert June In, n)08. 
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Fig. 6. xVyniph of A'nipodsc'fl ma/rwitliiD 
the puufli, the tovering epidermis beinj; 
turned t):iek, much enlarged (original). 


^•ifh a membranous and semi-opaque shell, and 1.5 mm. lon^. He 
says in his report: iht; cavity was lined with a reddish, flossy ma- 

terial, which seemed to be a thin skin, separable from the woody tis- 
j^iies. The sap was just be<zinni’ng to 
nni and the tissues were full of it.” 

Of course, it yet remained to be 
proven that the above eg'cj was that of 
t'iupoasca. No more eggs were found 
until l^lay 24th, when Mr. E. L. Web- 
s((M\ in charge of the in sect ary and a 
jidrl of the field work for tti(‘ depart- 
jjient during the summer, found them 
(jiiite numerous in three-year old 
;ij)ple stock in a southern lytinnesota 
mir.sery. Tie reports tln^se ego.s as 
liring somewhat smaller than thos(' 
round at St. Antliony I'ark, ineasur- 
iipy .4 and .75 mm. IMr. Ainslie's de- 
si'i'iptioii applies so well to the later 
I'oimd eggs that there is but little if 
ftny dout>l of their being llu.se of the same speeies. All these ‘‘blisf 
un-s’' or pouelms containing eggs wen' found on old wood in the 
upper part of the trunk, and none on the small twigs, and their 
iicnera) shape varied from that of a fresh water mussel or clam shell 
to almost cylindrical. 

A small tn'c showing a nuiubei* of these blisters was taken into the 
insectary, and there a young Ktnpoasco. was ob.served in the act of 
ci/KTging. This specimen dl(*(l lud'ore becoming fn'c from the blister. 
A sketcdi was made at the time by our artist, showing the bark cut back 
ami lh(* bo<iy of tlu' larva Ix'low. 

We ('aii)iot .S])eak of tlu' location ()f the siiunner egg with as much 
'•'■rtainty as u'e can of the winter egg. althoiigii jmtting the evidence in 
<iiir possession with that of othei’s, we are iiieline(i to tile belief that 
ilie petiole and niid-r'il). as w(4] a.s file huif itself, may he the places 
'■lio.seii for oviposition on tlu' apple by the females of the summer gen- 
'‘I'ations. for Aiiuslie found on dune 25th an enlargement on a petiole 
which (‘outpinrd tlie remnant of an (.'gg shell, and on September 4th 
Welister tbnnd a .swelling in a It'af similar to that which (diaracter- 
tile presence of llu' winter eggs. Only one was fouml. Webster 
‘iescrihes it as 5 nun. long, sliglitiy brown, with a .slit in one end. 

thi September 10th in a largu niiusmy, Mr. Ainslie examined a num- 
I’et u\ (ijip year old apple troi's, These trtms were almost hidden in a 

. 1^7 H.- in ))Iare of })ages 143. 144. 
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growth of buckwheat planted for winter protection. The plot had 
been infested with leaf hoppers earlier in the season, and a few were 
still in evidence. Ever>^ portion of the bark of several trees was 
examined most thoroughly with a hand lens without result, but on a 
few petioles slight discolorations, accompanied in each case by an ele- 
vation of the epidermis, vrere found. These were so small that they 
were hardly visible to the naked eye, and were for the most part lo- 
cated on the side of the petiole, and on the half nearest the leaf. One 
was found on the under side of the mid-rib. Empoasca larvae were 
found on the above trees, and the spots on the petioles were, according 
to AinsHc, the only abnormal thing about the trees. 

The buckwheat growing amongst these trees was also examined, and 
two similar discolored swellings found on petioles. At this date therc 
were very few Empoasca on the. trees, but they were numerous on the 
buckwheat. Dissection of some of this material on November 9, pre- 
served in alcohol since September 19, and not in very good shape, dis- 
closed n<^thing of which we can speak definitely. 

While^ we have found no actual proof, showing the location of the 
eggs of the summer brood.s. it seems probable that they are laid on 
leaf or petiole, as is the case with Tijphlocifba comes. As if in (‘oi-- 
foboration of Dr. Forbes' observation, I\Ir. Webster found on fin- 
under side of an apple leaf a swelling similar to that in which die 
winter eggs were found on the bark. This was found September 4lh. 
and was the only one discovered. The swelling was .5 mm. long, 
.slightly brownish in color, with a slit in one end. 1 propose during 
the coming summer to obtain some light upon this phase of the sub- 
ject, and also upon the date of egg laying by the last brood in the fall. 

Insectary records of the stages of Empoasca show a record of froiri 
nineteen to twenty-five days as nymphs, and five nymphal stagi's be- 
tween egg and adult. It was practically impossible for us to del er- 
mine the length of each instar exactly, but it may be safely said that 
the first brood nymphs have longer instars than those in the follow- 
ing broods. The average lengths of individuals in the siicces.sive 
nymphal stages are as follows: First stage, .8nim. ; second, 1.3 nini. ; 
third, 1.7 mm.; fourth, 2.1 mm, ; fifth, 2.4 mm., and the adult 3.1 nun. 

Mr. Webster reports observing those hoppers hopping in the last 
nymphal stage, in several instances leaping a distance of over a foot. 

^ Owing to au tuifortunate flnplioatioii of matter, pagtss 143 and 144 havr brni 
reprinted so they can be iu.sertcd in corrected form when binding tlie 
Prof, Washburn kindly .sujjplied the above paragraph to fill an awkward vacjincy- 




